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PRICE 
SIXPENCE, 








LITHOLITE 
INSULATORS, Ltd. 


55-57, Hackney Grove, London, E. 8. 

‘Phone and Telegrams: Dalston, 592, London. 

FIREPROOF AND OTHER GRADES. 
BLISHED OVER 20 YEARS 


CHURTON « 
ovE and Potye®” 


¥ MOTORS. 


T. HARDING CHURTON & CO., LTD., 
Atias Works, Water Lane, LEEDS 


This corner always tells you: 
where to find 


J. & P. 


WEMBLEY, Ave. 10, Bays 14 & 15. 





gt ELECTRIC INSULATION, % 


;ON-BY Q 
) NON-HYGROSCOPIC, Y, 
8% FIREPROOF. S%, 


SiILuminITE 


The SILUMINITE INSULATOR Co., Ltd. 
THE GREEN, SOUTHALL, MDLX. 
‘Phone and "Gram : SOUTHALL 59. 


Cutting 
Electric Motors. 
CUTTING BROS,, LTD.. STAMFORD. 
Telegrams : Cutting, Stamford. Tel No, 12. 


McClure & Whitfield, 
Small Power Dynamo Co., Ltd. 
Agents 


CITY ELECTRICAL CO., \oncon wet 





FERGUSON, PAILIN, L*-: 


SPECIALISTS IN 


SWITCHGEAR. 


Higher Openshaw, Manchester. 


aT | me TENSION, MANCHFSTER 


* ERPIRE ” 
— S&C FUSES 
Up to 132,000 Volts. 
Ave. BRITISH EMPIRE Bay 
14 EXHIBITION 8 
ELECTRIC CONTROL, Ltd., GLASGOW. 





RESISTANCE MATERIALS 


Asbestos Woven Resistance Grids. Re- 
sistance Cord. Resistance Wires & Tapes. 


CRESSALL MANUFACTURING CO., 


Staniforth Street, BIRMINGHAM. 


Telegrams: 


Telephone : 
Ohmic, Birmingham.” 


Central 3463. 


A.C. & 0.C. MOTORS REWOUND 
TO 
SUIT ALTERATIONS 


Pocock St., 


LONDON, S.E.I. 





INSTRUMENTS, CIRCUIT-BREAKERS, 
AUTO-CUT-IN & CUT-OUTS 


=Record Electrical Co., = 


BROADHEATH. MANCHESTER. 


TELEPHONE: 164 ALTRINCHAM 


WESTERN-ELECTRIC 


COMPANY, LIMITED, 
Connaught House, Aldwych, W.C. 2. 
Works: NORTH WOOLWICH, LONDON, E. 

TELEPHONES & CABLES 


See Advertisement this week, p. xx. 


* VINCENT 


Important See page v. 


M fer. 
LU MINT cross 


eATTER™ 





The British Aluminium Co., Ltd., 
109, Queen Victoria St., London. 


MAVOR & COULSON, Ltd., 


GLASGOW. 





MOTORS, DYNAMOS, 
SWITCHGEAR. 





ELECTRIC FIRES, Ltd, NORWICH, 


See Page iii. next week. 


A. MARTELLI 


6, Little Newport St., Charing Cross Rd., W.C. 2. 
LARGEST STOCK in the World of Italian 
ALABASTER BOWLS. 


Carved Bowls and Brown-Veined Plain Bowls 
at only 25% more than Plain Grey-Veined 
Ask For BEAUTIFULLY ILLUSTRATED Price List, 
Gerrard 2901 Cables : * Agatina, London.” 





SWITCHGEAR. 
ERNEST F. MOY, LTD., 


iring Electrical Engineers and 
vernment Contractors, 


GREENL! .D PLACE, CAMDEN TOWN, LONDON. 
ee. 


CAST-IRON 


ELECTRICAL RESISTANCE GRIDS 
GUARANTEED RESISTANCE. 


Catalogue dealing with over 40 
Standard Designs on application. 


ED. MATTHEWS, Ltd., °"S0%s. 





“CANTIE” 
IRONCLAD SWITCHBOARDS 


Chi AP, EFFICIENT, ROBUST 


CANTIE SWITCH CO., LTD., 
LEIGHTON ST. NOTTINGHAM. 
_—— 


E. DAWSON & CO., 


LAMPS (AS USUAL,), 
In addition 
Wireless Valves, Crystal and Valve Receiving Sets, 
Head "Phones, &c. 


10, Gray’s inn Road, London, W.C. 1. 


(Phone : Holborn 2794.) 





Est. 1895, 


SAXONIA 


mei? ELECTRICAL WIRE CO., LTD. 
on ie GREENWICH. SE. tu, 
EXTRA /LEXIBLE CABLES AND CORDS. 
DYNAMO AND TRAILING LEADS. 
RIALS FOR WIRELESS 





JULIUS SAX 


Specialists in 


Est. B E L L S 1855. 


and 


Wall Plugs. 


24a, High Street, Bloomsbury, W C.2. 








CURTIS MFG. CO. 


CONDUIT PLACE, 
PADDINGTON, 


LONDON, CONSTANT 


RATING FOR 


ALL PURPOSES. 


‘ ce 33 
aars’s “ELO”? insyi, TION 
MOULDINGS, MOULDING POWDERS & VARNISH. 


ENGLISH MADE THROUGHOODT. 


BIRKBYS, Liversedge, Yorkshie. 


FU LLER’ UNITED ELECTRIC 


WORKS, LIMITED. 
MANUFACTUKERS OF 
ACCUMULATORS BATTERIES 
WIRES & CABLES EBONITE 
WIRELESS APPARATUS CARBON BLACK 


Head Office: 


(General Sales Offices and Works) 


WOODLAND WORKS, GROVE ROAD, 
CHADWELL HEATH, ESSEX. 


GOOD NEWS 
FOR ELECTRICIANS 


M.E.M. 




















Advertisement Index 


see page xliv. 


Otticial Notices see Sup. 32. 











THE ELECTRICAL REVIEW. May 9, 1924, 








D.C. DYNAMOS AND MOTORs, 


Telephone : Telegrams: 
2280 STOCKPORT. MOTORS. SToeg 


VERTICAL 


STEAM ENGINES 
for 
Dynamos, , &e. 


Hindley Vertical Steam Engines are the outcome of 
many years’ experience, and for all services where 
reliability is of paramount importance, are unexcelled. 


The following are distinctive features :— 


Robust Construction. Governor enclosed 
in crank case Forced lubrication with 
neat oil pressure regulation. Patent 
Duplex Reversible Strainer, cleaned 
whilst ramoing. Large doors at front 
and back of crank case, making parts 


very accessible. LA R G E sSTOoc K s l N 


Sets up to 20 KW. can be despatched from stock with 
direct-coupled dynamos for 110 volts. LONDON AT 


For larger units we quote early deliveries. 
Send enquiries to : 


E. S. HINDLEY & SONS, 


11, QUEEN VICTORIA STREET, LONDON, E.C.4. 
Works :—BOURTON, DORSET. 


Se | IS gy Se Oe THEOBALD’S ROAD, W.C.1 


Makers of Hindley { Vertical and Colonial Steam Boilers. 




















"PHONE: Museum 5540, 5541. 

















MICA MICANITE t:itonereress.e* 


INSULATORS FOR EVERY DESCRIPTION OF ELECTRICAL WORK. 40, HATTON GARDEN, 
We supply to The Trade Three-quarters of a Miliion Mica Condenser Plates weekly. LONDON, E.C. 1. 
SUPERFINE “‘MICAYLOR” DIAPHRAGMS FOR SOUND BOXES. The Oldest Established Mica House in the country.) 

CUTTING, GAUGING AND MACHINING OUR SPECIALITY. AND ALL BRITISH. 





We are the Largest 
Buyers of Non-terrous 


Ke SCRAP. METAL 


and are always open for 


SCRAP BRASS, GUN METAL, COPPER, 
TURNINGS & BORINGS trc. etc. 


HBBarRNaRD ® SONS 


GLYN STREET: VAUXHALL LONDON ae 
ele, : HOR 4520 PT 
Telegraras: METALCIBLES™ f 
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RESISTANCE ®=. 


if it’s a Resistance you want, 
Remember that Austin Walters & Son make it. 


AUSTIN WALTERS & SON, Ltd., Gaythorn Electric Works, MANCHESTER 
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|’ Was most fitting that there should be a public cele- 
br 

Association at 
week, { 
for wh 
Palace 


and its 


ion, such as was held by the British Engineers’ 
the Hofel Cecil Wednesday last 
mark the successful organisation of the exhibit 


1 that 


on 


responsible in the 
The 


deserve every 


Association has been 
at Wembley. 
Bremner, 


f Engineering Association 
Mr. for 
have accomplished in bringing eta such 
ficent collection of shipbuilding, marine, 
and general engineering products, but 
did not hesitate to prominence to 
his Association was responsible for only a 
he Palace of Engineering display, and we are 
readers of these pages recognise quite well 
‘ Electrical and Allied Engineering ’’ part of 
the Hal! is crammed with a magnificent display second 
oe in its representative character, and that the 
-E.A.MA. has earned full credit and praise for having 


ine ctor, pri Lise 
what t 
4 mag 
chanic: 
Bremn: 
fact that 
part of 
Sure t} 
that th 


me- 
Mr. 


give the 


achieved at Wembley what is perhaps one of the finest 
of work for electrical engineering and trade, 
for which it has been direcily responsible, ever since it 
was formed. 

With this prefatory comment we may proceed to 
state some reflections which more or less naturally arise 
out of such a celebration, for the finest exhibition which 
British electrical and other departments of engineering 
have ever brought together takes place when things are 
not as they might and should be. Indeed, -in 
the thoughts of the past week, it has been impossible 
to keep in separate compartments of the brain such 
matters as the Exhibition, the Budget, and engineering 
wage and trade problems. 

Sir James Stevenson, recovering from the nightmare 
of his great task, is so impressed with the wonderful 
engineering display which forms so large a part of 
his complete work, and he remembers so well the part 
that engineering industry played in the war, that he 


pieces 


as rosy 
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at any rate has no qualms for the future of the Asso 
ciation that held the celebration. But Mr. E. W. Petter 
the president of the B.E.A., and others who are daily 
in the thick of engineering afiairs have shown that the 
display at W embley has been paid for out of our poverty 

rather than out of our prosperity, and Lord Weir has 
described the achievements in the Palace of Engineering 
as ‘‘ a national gesture and in no sense a reflection of 
any degree of true prosperity. a 

The position of our engineering industries at the 
moment is one of unquestioned difficulty. Its spokes- 
men, whether as chairmen of particular companies or 
as representative experts in engineering organisation, 
have made this fact clear at many recent gatherings. 

Britain was the original Home of the Engineering 
industry of the world, and while to-day her engineering 
designers and producers yield pride of place to none 
in point of excellence or in the spirit of enterprise, 
it is the fact that other great nations have larger engi- 
neering industries and, owing to our handicaps, we 
have to seriously reckon with them in the markets 
at Home and abroad—particularly the latter. For 
some time past there has been a slump here, and 
skilled workers have found their way across the Atlan- 
tic in large numbers because unemployment and low 
wages in the land of their birth have induced them so 
to do. The figures quoted by Mr. G. N. Barnes on 
Saturday last at the festival dinner of the London Asso- 
ciation of Foremen Engineers show that between 30,000 
and 40,000 mechanics in this country are now out of 
work, and when it is remembered that there is no beiter 
operative mechanic than our own, it is deeply regrett- 
able that after we have fully trained such men they are 
obliged to pass over to foreign countries and so 
strengthen our competitors ! 

It is to be hoped that the abolition of the final 
sixpence of the Corporation Profits Tax, which so long 
as it remained was both an immediate burden and a 
continuing menace, will do something to stimulate 
industrial confidence and promote greater activity by 
encouraging the investment of capital and by slightly 
reducing production costs ; but the proposed non-renewal 
of the McKenna duties in August threatens to increase 
unemployment of skilled labour in one important depart- 
ment of the engineering trades, so that, in the opinion 
of many authorities whose views on a practical ques- 
tion have been sought, what is given with one hand 
may be more than taken away with the other. It is 
deplorable that anything should be done which may 
weaken our skilled labour position at a time when 
the world engineering demand and possibilities are 
so enormous, and hopes are entertained that Parliament 
may yet reshape Budget proposals. 

As our readers well know, the engineering unions 
have put forward wage-advance demands, and nobody 
realises better than the employers the unfairness of 
situation which compels engineering workers to labour 
for a low wage while other classes of workers—those 
in the building trades for example—are to have 
guarantees sheltering them over a period of 15 years. 
The great question is: what can the industry stand 
in the way of wage advances—in the presence of the pre- 


vailing conditions here and abroad—without driving 


away more business and creating further unemploy- 
ment? It is understood that the Amalgamated Envi- 


neering Union and five other engineering unions have 
lodged an application for an advance of 20s. per week. 
It is impossible to separate the matter thus raised from 
the present position of the industry. 

Lord Weir asked, in his speech last week: ‘‘ Is im- 
mediate social reform to be regarded as of more im- 
portance to the nation than a healthy position in the 
producing industries? Is it for the ultimate national 
good that a bricklayer should work 44 hours a week 
at high wages and have his employment guaranteed to 
him for 15 years by the State while the skilled engineer- 
ing workers are only partially employed at 47 hours 
with low wage rates? ’’ 

Employers i in the engineering trade hope for the with- 
drawal or deferring of the above wage demand until the 
industry has had time to recover and the period of 





LL 





ruinous prices passes away. ‘They issued an invitatiop 
as our readers are aware, to the various unions ty 
meet in conference with them to see whether some mean, 
could not be devised for obviating disputes, 
ammonia to learn that the invitation 
accepted and that proceedings will commence on May 
14th. We have no doubt that good will result fron, 
this conference if it is entered into in the right spirit 
and with determination, but, as Lord Weir pointed out 
it is the fact that prosperity does not lie in the hands 
of the industrialists alone. 
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iS been 











In so far as they have power 
to influence revival, their great and costly demonstra. 
tion and effort at Wembley afford some evidence of the 





length to which they are going to encourage it. 

What is required is a national recognitio 
economic changes which are affecting our export indus. 
tries and an understanding of some things that are 
required if we are to regain prosperity. One measure 
essential to the proper understanding of the sul)ject by 
the nation at large may be a fully considered and fairly 
stated joint memorandum by employers and employed in 
the industry. It is pre- eminently desirable that these 
two parties should arrive at a common agreement, and 
we trust they may find it possible. It will be a sign of 
that goodwill which is so important if we are to unite 
to avert disaster. Only a most searching inquiry, and 
the disclosure of necessary information thereat, can 
meet the case, and if, after that has taken place, the true 
facts are revealed to the Government, and the Govern. 
ment recognising the needs of the nation, as stated by 
such a representative conference, passes these true facts 
on to the population, it will become obvious to all that 
our industrial and social policies must be linked up. 

Mr. E. W. Petter,, who at the British Engineers 
luncheon made the suggestion for the setting up of a 
Royal Commission to report to the Governn 
national industrial policy, received so many letters as 
the result of the speech that he has since outlined the 
suggested scope of the inquiry 
follows : — 

‘ The present position of the manufacturing industries of the 
country in relation to— 
(1) Cost of Production. 





of the 
















nt on 







The Times. lt is as 










1. Relation of cost of production to :—(a) Wages and hours 
worked; (b) cost of raw materials; (c) quantit 
put; (d) local and Imperial taxation. 

2. Number of employés engaged per unit of manufacture 
product. 

3. Weekly wages, rate of and hours worked by skill 
operatives, male and female. 





4. Earned wages—Maximum, minimum, averag 
5. Ratio of wages paid to:—(a) Unit of out; at; b) 6 
turnover ; (c) profit. 
(2) ey of Production. 
Extent and source of competition in :— 
tb ) Home market. 
(ii.) Export marke t—(a) 
countries 
. Effect of the McKenna tariffs and Safeguardi f In. 
dustries Act on industries concerned. 
(3) Relations of Employers and Employés. 

P rovision for reconciling differences and avoiding stoppages 

arising out of the same. 

In all the above, comparison 
would be extremely valuable.’ 

Without some clear understanding of 
that are at work, we may drift along until som« 
wreat export industries reach the same hopeless position 
as that of British agriculture. 

What Lord Weir and others are asking the na 
investigate is this: Is the present slump merely one 
of abnormal duration or are we faced with a new 
situation in the British export industries, brought 








British Dominions; (b reigl 








with the conditions of 1% 






the influences 


iT our 






ion to 


about by the influence of definite changes in our export 
system, which, without some adjustment, may nder 
our present difficulties permanent? We feel, with 
others, that an inquiry of this kind, conducted with 


a genuine desire to make a non-partisan investiation 
and statement, is likely to bring out the true facts 
and may do a world of good—it certainly cannot do 
harm. The suggestion for a Royal Commission is 
criticised by some authorities who know only too well 
that matters are delayed and shelved; others cot sider 
that the scope of the inquiry is too wide. Our main 
concern here is that for immediate complete inquiry 
regarding the engineering industry. 
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THERE are in and around London 
Exhivition thousands of employés in the offices of 
Visits. electrical and other engineering con- 
cerns who are glued to their stools 
doing commercial and clerical work from Monday 
morning to Saturday midday with little relief from 
the mouotonous grind. Large numbers of them never 
see the manufactures turned out in the works, or the 
goods in W hich their employers trade. If the works 
are near at hand their chances of coming into actual 
touch with, and therefore becoming keenly interested in, 
the real live finished product, are better. One might 
by a stretch of the imagination almost believe that for 
the next five or six months the works and the show- 
rooms have been brought to our very doors; certainly 
nobody within easy reach of Wembley need be deprived 
of the benefit of close observation of, and association 
with, practically the whole range of British electrical 
and engineering machinery and apparatus, electric 
supply applications and demonstrations, &c. It seems 
to us that the advantages that are likely to accrue to 
men (and women) of the class here specially mentioned 
from half a dozen hours in the Palace of Engineering 
are so excellent that the opportunity need only be men- 
tioned for the suggestion to be adopted. In half a 
dozen hours such staff can obtain just that new and 
general knowledge of the industry and trade with 
which they are identifying themselves that will give 
a new interest to their daily occupation. Technical 
students and engineers will be so impressed with the 
display that they will wish they could live there all 
the time, but if firms can release their office and ware- 
house employés in the daytime for a free visit to see 
the technical and industrial exhibits they will almost 
certainly feel the benefit in their businesses of a new 
and intelligent interest and increased efficiency in the 
work carried on amid estimating duties, correspondence 
dictation, clicking typewriters, account rendering, and 
such-like details of office life. 





HoLLANb imported last year electrical 

The Trade machinery and apparatus to the value 
of Holland. of nearly 17,000,000 florins (about 
£1,420,000), of which Great Britain’s 

contribution was only just 1,000,000 florins (£83,400). 
At the same time she imported electric cable to the value 
of about 6,000,000 florins (£50,000), of which nearly 80 
per cent. was supplied by Germany. Details regard- 
ing Holland’s electrical trade are published in this issue. 
Britain’s share in this trade seems deplorably small, 
and the prospect of augmenting it depends mainly upon 
th nd of German prices. If industry in Germany 
is in future to be made to bear the same burden of 
taxation as it labours under in Britain, it appears likely 
that the prices of her products will remain more nearly 
at international level. It is improbable that Germany 
will vain be able or allowed to resort to ‘‘ valuta ’’ 
dum) ig. On the other hand, there is little doubt that 


the cost of labour there is relatively low, and is tending 
downwards. Yet, on balance, there are better chances 
for Britain to compete with German electrical manufac- 
turers than there were when German export trade was so 


powerfully aided by the falling mark. 





THE movement in favour of the more 
The French 
Electrical 


general use of electrical domestic 


apparatus is making considerable head- 


4 . . . 
Industry, way in France. In the east, near the 
Alps, where power is relatively cheap, 
People are naturally more advanced than in the west. 
In 


ther twenty years, when the general linking-up 
ol power units in the Alps, in the coal-mining area, and 
the Paris district is completed, the attitude of the 
public may be different. It is not so very long ago 


in 


boilers, &c., for industrial purposes. 


that nine-tenths of the domestic electrical appliances 
used were imported, as was also much of the industrial 
electrical plant. Now France is an exporting country, 
and her exports exceed her imports of electrical appara- 
tus by many millions of francs yearly. French firms 
now make electrical apparatus for heating and cook- 
ing, electric irons, hair curlers, sewing machine motors, 


and vacuum cleaners for domestic service; also driers, 
A French firm 
has just succeeded in selling an electric furnace to 
Norwegians in the face of Swiss and Italian competi- 
tion. More than a million electric irons are now in 
use in France; on the other hand, the French are 
turning out 20,000 vacuum cleaners yearly. Six or 
seven years ago only American vacuum cleaners were 
on the market. The annual report of the Union des 
Syndicats de |’Electricité states that the company’s 
foreign trade in electrical plant was very satis- 
factory in 1923. In terms of francs the exports 
amounted to 211 millions in 1921, and exceeded the 
corresponding imports by 48 millions; the exports were 
at the same figure—211 millions—in 1922, and were 
greater by 93 millions than the imports. The figures 
given by the Union for 1923 only relate to the eleven 
months ended with November, and for this period the 
exports reached a value of 250 millions of francs, while 
as the imports amounted to 134 millions, the surplus of 
exports over imports comes to 116 millions of frances 
for the eleven months. It is considered that these 
highly favourable results indicate not only great activity 
on the part of the manufacturing works, but also the 
growing popularity of French products abroad. Per- 
haps they also indicate a much greater interest than 
formerly in the electrical export trade activity of 
France. It is added that all the electrical industries 
have absorbed new capital amounting to 764,000,000 fr. 


Wuitst in many industrial opera- 
Supplemental tions it is a sound commercial proposi- 

Heating. tion to use electricity alone for heating, 
there are cases in which it is more 
economical to adopt ordinary methods. An example is 
found in the annealing of malleable castings. Success 
in the production of malleable castings depends upon 
correct annealing; many foundries can produce excel- 
lent work up to the point of annealing, and then 
fail. This, presumably, is because the annealing is not 
carried out in a scientific way. Some foundry managers 
regard it as quite sufficient to heat the castings to a 
temperature of, approximately, 800 deg. Cent., and 
then allow them to cool, but in reality annealing, like 
any other form of heat treatment, is a delicate process, 
and, if improperly done, may actually be harmful in 
its effects. 

There is no greater authority on malleable casting 
than Prof. Enrique Touceda, and what he says about 
the electric heating of annealing ovens is worth con- 
sideration. As the result of experiments, he formed 
the opinion that electricity was invaluable for supply- 
ing supplementary heat at certain times. In operation, 
the oven and its contents are heated in the ordinary 
manner by coal, and the firing is continued during the 
period for which the castings are to be held at constant 
temperature, but is so regulated that the temperature 
produced through this means and during this period is 
some 83 degs. Cent. lower than required, the deficiency 
being supplied by electric ity. 

Professor Touceda believes that, in the future, electric 
heat will be used in the oven to supplement carbonaceous 
fuel of any character. By means of an electric current, 
controlled by a potentiometer, the temperature can be 
maintained practically constant while the castings are 
being soaked, and the rate of cooling can be controlled 
with exactness by means of the same agency without any 
attention on the part of the heat treater. Annealing 
ovens are notoriously wasteful, and it appears as though 
the combined heating by coal and electricity may prove 
Loth economical and effective. 
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Boiler-Room Practice. 








By JOHN BRUCE, A.M.LE.E. 


''nE aim of every conscientious and enthusiastic engi- 
neer-in-charge of steam generating equipment is to 
reduce and maintain the cost of steam production at a 
certain minimum value, consistent with efficiency, capa- 
city, and reliability of service. Considering the ques- 
tion from a broad point of view, and with coal at a 
given price per ton, there are two ways by which this end 
can be attained. ‘These are: increasing the operating 
efficiency and obtaining higher capacity from the boiler- 
room equipment. 

The bulk of the electrical energy utilised in this 
country is produced by steam, generated by heat from 
the combustion of coal, and it is intended to confine this 
article to a discussion of the factors governing air 
supply, which directly influence the performance of 
coal-consuming equipment. The modern boiler unit for 
the generation of steam from the combustion of coal 
consists of a furnace, boiler, superheater, and econo- 
miser, and the performance of the composite unit can 
be readily expressed in terms of certain factors over 
which the operating engineer has, or should have, per- 
fect control. 

Assuming that the correct quality of coal is being 
used, and the equipment maintained in first-class con- 
dition, the performance of the furnace is directly 
influenced by the air supply, which in turn is influenced 
by two easily controlled These variable 
factors are: (1) Fire-bed thickness and grate speed in 
the case of travelling grate stokers; and (2) draught 
pressure drop through the fire-bed. In the later designs 
of automatic stoker plant, whether of the chain grate, 
travelling grate, or retort type, these furnace variables 
can be perfectly and independently regulated in any 
part of the furnace. 

The function of the boiler is the absorption of the heat 
liberated in the furnace, and the variables governing the 
performance of the boiler as a unit for the absorption of 
heat are: (1) Temperature; (2) velocity of gases; (3) 
condition of external and internal boiler surfaces. 

A high temperature gradient is necessary for efficient 
heat transfer, therefore temperature is the predominant 
factor, influencing as it does all three modes of heat 
transmission, radiation, convection, and conduction. 
Since temperature is directly dependent upon furnace 
performance, the efficiency, and to a certain extent the 
capacity, of the boiler unit are, practically, entirely 
influenced by the two variable factors governing furnace 
performance. As already stated, these are fire-bed thick- 
ness and air supply. 

To digress for a moment: In the past it has been 
customary to express boiler unit efficiency values as the 
ratio of the heat absorbed by the boiler water and steam 
to that available for absorption, liberated by the com- 
plete combustion of unit weight of coal, the total losses 
involved in the process being charged against the com- 
plete boiler unit. There is now a tendency, however, to 
consider the boiler and furnace as separate and distinct 
units, and to express the boiler efficiency as the ratio of 
the heat absorbed to the heat available for absorption, 
arbitrarily charging against the furnace, in addition to 
the recognised furnace losses, all other losses such as 
radiation, air infiltration, and the latent heat in the 
water vapour produced from-the combustion of the 
hydrogen and the evaporation of the moisture content 
of the coal. Boiler efficiency, as distinct from furnace 
efficiency, may therefore be expressed as: — 

Ex (H —/) 
7” [ex (# — /)) + [24 w(t, —17))] 
where & = actual evaporation per Ib. of coal, and 
(H—h) = heat content per lb. of steam, above feed- 
water inlet temperature. 


variables. 


B x 100 


Furnace Efficiency, Excess Air, and the Critical Point of Combustion. 











.24 w (1,—:)=sensible heat in flue gases por |b, of 
coal consumed. 
Furnace efficiency can be defined as the rato of the 





heat available for absorption by the boiler, sup rheater, 

and economiser to the potential heat in the coal, and cap 

be expressed as :— 

~— [x x (# — A) + [24 W(t, —7,)] 

= 0 

where c=calorific value, B.th.u. per lb. of coal as 
fired, and the other factors have the same value 
as in the previous equation. 








100 







The overall efficiency of the unit is then the product 
of the foregoing equations, t.e.:— 
On = Bn X Fy. 

Furnace losses are more or less interdependent, and 
the only means by which furnace efficiency, and conse. 
quently fuel economy, can be obtained and maintained 
is by determining the relation between the vario 










s items 
which constitute the losses, e.g., excess air, unburned 
gases, high temperature of escaping flue gases, unburned 
carbon in ash, &c. The process of combustion in the 
ordinary steam boiler furnace may be defined as the 
rapid oxidation of the combustible constituents of coal, 
resulting in the evolution and liberation of light and 
heat, thus establishing a temperature difference and per- 
mitting the utilisation of the heat “‘ head”’ in useful 
work, 

That part of the furnace designated the com )ustion 
space is simply a chamber designed to retain the gaseous 
products of combustion until such combustion is com- 
pleted. It is frequently stated that a definite relation 
should exist between the volumetric capacity of ile com- 
bustion chamber and the amount of coal consumed per 
























square foot of grate surface in a given time. While this 
has a large bearing on the matter, mere volume alone is 
not all there is to it. The combustion chamber must be 
provided with the temperature necessary for tie com- 
pletion of the combustion reactions; further, must 
ensure the intimate intermingling of the gases with the 
necessary secondary air to support combustion, and the 






«umount of such air, above that required for perfect con- 
Last, a point of 
vital importance, it must provide the time element, or 
duration of contact, between air and combustil 
necessary for the complete oxidation of the 





Lustion, must be kept to a minimum. 





cases 
latter 























Therefore since volume is the product of three dimen- 
sions of the furnace, and since the flame or gas path is 
along one dimension only, the efficiency of combustion is 
as much a function of length of flame path as is of 
combustion chamber volume. In addition, the cffective 
combustion chamber volume is further goverved by 
factors involving maintenance of side walls and inition 
or deflecting arches, the useful life of which deter- 
mined by the composition of the brick, met'od of 
setting, and the temperature to which it is subjected it 
practice, 

It will not be altogether out of place to consider at this 
point the difference in certain factors governing pro 
cess of combustion on the erate or fire-bed and in the 
combustion chamber. The coke. or fixed carbon. being 
consumed on the grate, is held more or less in pli until 
combustion is complete, the rate of combustior being 






maintained by the scrubbing action of the oxye and 


the high temperature prevalent in the fire-bed The 
conditions in the combustion chamber, though son ewhat 
similar, are more difficult of fulfilment. The exact com 
position of the hydrocarbons when first distilled 
coal at the different temperatures is not know as. 
owing to the fact that they are of a very unstable naturé 
and bree” down readily under the influence of heat, the 
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collection of samples for analysis is a difficult matter. 


The heay er series are driven off in the form of a semi- 
liquid or solid tar, the lighter series being given off in a 
vaseou ite. The heavy hydrocarbons, under the in- 
ga ) ; 

fuence of heat, break down into hydrogen, carbon, 


oxygen, ydrocarbons of the CH, series, and lighter 
ynsatur.ied hydrocarbons. The carbon is precipitated 


in the frm of soot particles, which, being in a state of 
ineandes ence, give Hame its luminous appearance. The 
combust.on of this soot or carbon is an entirely different 
proposition to the combustion of the fixed carbon on the 
grate he complete oxidation of the soot particles 
releast rom the hydrocarbons necessitates a supply of 
oxygen the combustion chamber sufficient to ensure 
that ev atom in a soot particle will be satisfied. 
Further. this oxygen must be brought into contact with 


the carbon atoms in a temperature sufficiently high to 
sustain combustion, and sufficient time must be provided 
to complete the oxidation. The carbon particles do not 
iave t benefit of violent mechanical contact with a 
supply of oxygen, and not only are they already on their 
way to zones of lower temperature at the instant of their 
formation, but their formation takes place in an atmos- 
phere already deprived of most of its oxygen. With a 
modern unit, however, the best designs ensure effective 
mixing and a minimum of interference from large 
volumes of inert and non-combustible gases. The tem- 
peratures in the combustion chamber are, as a rule, 
sufficiently high to ensure ignition, but in the majority 
of cases the time element is insufficient, and oxidation of 
the volatile carbon is incomplete. 


It is understood, of course, that (to take a unit weight) 
for every pound of coal consumed in a furnace, a definite 
weight of oxygen, and therefore air, is necessary for its 
complete combustion. Perfect combustion results when 
complete oxidation of the combustible elements takes 


place, when supplied with just that amount of oxygen 
theoretically necessary for combustion. This, of course, 
is impossible of attainment with even the most efficient 
design of commercial boiler furnace, and at the present 
state of the art, all that the furnace operator can do is 


to ma iin the correct combination of conditions to 
ensure iplete combustion. Complete combustion may 
b> defi as the oxidation of all the combustible con 
stituents of the coal, but does not mean that all the 
oxygen supplied has been utilised. 

The t of supplying a greater quantity of oxygen 
than 1 eoretically required for the combustion of a 
coal 1 s in losses that will presently be discussed. It 
will | vious, however, from what has been said, that 
the criterion of efficient combustion of any coal will be 
the 1 of the amount of air theoretically required to 
the a t of air actually supplied for the process of 
compl ymbustion. 

Cor rable confusion exists in connection with the 
termis | statements relating to fuel and combustion 

les The word ‘‘ coal ”’ is continually used, even 


ritative text-books, without any qualifying 
as to whether the basis taken is the com 
arve yal, or the coal as delivered or as fired. It 
I ly stated that one pound of average steam- 
tuminous coal, theoretically requires approxi- 
iat 1.5 tb. of air for combustion. Such a state 
I r\ misleading to practical engineers in charge 


~.. generating equipment, where the coal, as 
welg and delivered to the furnaces, is the mineral 
conta’ ng combustible, moisture, ash, &e. 

In demic work it may be convenient to neglect 
moist and ash, but in everyday boiler-room practice 
these « stituents have unfortunately got to be handled 
and 1 en into consideration, and the boiler-room 
a should train himself to consider all questions 
relat to combustion only on a basis of coal as fired. 
oe etical amount of air required for the com- 
“aie f a given coal can be readily computed from a 
s ‘ of its ultimate analysis, and here again in 
ee =. such an analysis, if reported on the 
. oal “* as fired, will save a considerable amount 
side, sion of coal weights, &c. For example, con- 


‘ituminous coal having the following ultimate 


analysis corrected to a basis ‘‘as fired’’ or “‘ as 


delivered ’’ :— 


Carbon... a 65.00 per cent. 
Hydrogen = 1.50 per cent. 
Sulphur ce. 1.00 per cent. 
Oxygen... ‘oe 6.00 per cent. 
Nitrogen ae 2.00 per cent. 
Ash nae we 11.50 per cent. 
Moisture = 10.00 per cent 


The.amount of air in lb. theoretically necessary for com- 
bustion per lb. of coal of the above composition is: 
11°52c + 3456 (H — 08) + 4°32 58. 
== (11°52 0°65) + [84°56 (0°045 — 0°06/s)] 
+ (4:32 x 0°01) 
= 8°83 lb. of air per ib. of coal. 

The theoretical air necessary for the combustion of the 
same coal, based on one lb. of combustible, will have an 
entirely different value. Converting the necessary items 
in the above analysis to a combustible basis :— 


Carbon 93.19 per cent, 
Available hydrogen 5.38 per cent. 
Sulphur 1.43 per cent. 


Substituting these values in the previous equation 
(which it should be pointed out, being based on certain 
assumptions, is not strictly accurate), the value of the 
theoretical air becomes: 

12.64 lb. of air per lb. of combustible. 


It will thus be understood that there is no direct 
relation between the weight of coal delivered to the 
boiler furnaces and the weight of air theoretically neces 
sary for its combustion. The theoretical weight of air 
may vary, for the different qualities of coal, betweea 
limits of 6.5 lb. for the low grades to over 11.0 lb, for 
high-grade fuel containing a low percentage of ash and 
moisture. In the large power stations where the coal 
fed to the furnaces may vary greatly in quality and ash 
and moisture content in the course of possibly an hour, 
the greatest vigilance is necessary to maintain the 
correct conditions of air supply to suit the varying 
nature of the fuel A fairly definite relation exists, 
however, between the theoretical air and the heat 
venerated, and for the usual coal used for steam-raising 
purposes it will be found on analysis that approximately 
7.5 lb. of air is theoretically required per 10,000 
B.th.u. liberated Therefore, in practice, the calori 
netric determination will vive a rood idea of the air 
quantities involved. No definite rule can be laid down, 
however, for more confusion exists in the definition of 
the calorific value of a coal than in any other phase of 
combustion practice 

It is customary to see in manufacturers’ catalogues, 
end often also in books of reference, tables and sets of 
curves purporting to show furnace losses corresponding 
to the different percentages of CO, present in the flue 
gases. While such figures and curves may be true for 
the class and quality of coal from which the data has 
heen computed, they can only be true for that particular 
coal, and are not applicable in practice where fuel of a 
different quality is used and any degree of accuracy is 
desired in the determination of furnace losses 

The complete combustion of any coal results in the 
production of a definite percentage of CO.,, this per- 
centage, as will be shown presently, being governed by 
the amount of excess air with which the coal has been 
consumed. The maximum percentage of CO, which 
would be produced by the perfect combustion of any coal 
is determined by its hydrogen and sulphur contents. 
The combustible constituents of coal are carbon, avail- 
able hydrogen, and sulphur, the last having very little 
value as a fuel. Carbon burns to CO., hydrogen burns 
to H,O, and sulphur burns to SO,. By the usual 
methods of boiler-room gas analvsis, only the product of 
combustion of carbon can be determined, with, of 
course, the inert nitrogen and uncombined oxygen and 
unconsumed gases; the products of hydrogen and 
sulphur are condensed by the water in the gas collect- 
ing and sampling apparatus, and do not enter into the 
analysis. The CO, determinations as made by the usual 
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Orsat or automatic absorption type of gas analysing 
apparatus therefore register the percentage volume of 
CO, in the dry flue gases. The maximum CO, that 
would be obtained can be easily calculated from the ulti- 
mate analysis of the particular coal. For example, con- 
sider the analysis of the fuel already referred to. The 
oxygen required for perfect combustion would be as 
follows :— 


For carbon se 0.65 »x«2.66=1.729 
available hydrogen 0.0375 x 8.00= .300 

,, sulphur 0.01 »~«1.00= .010 
Total = 2.039 


As already stated, the products of the combustion of 
the hydrogen and sulphur condense and do not enter 
into the analysis. The proportion of the oxygen 
required to burn the carbon is therefore 


1.729 /2.039 =0.847 


The percentage of the original oxygen in the air used in 
burning carbon to form CO, is then 


20.8 x 0.847 =17.62 per cent. 


And the maximum CO, expressed as percentage volume 
of the total gas residue is— 


17.62/79.2 + 17.62 x 100=18.19 per cent. 


With complete combustion of the average bituminous 
coals there is a definite relation between the percentage 
of carbon dioxide as registered by gas analysing 
apparatus, and the percentage of excess air admitted 
during the combustion of the coal. While this relation 
will vary with different hydrogen and sulphur contents, 
it is for all practical purposes of sufficient accuracy to 
b> applicable as a guide to air conditions in the 
majority of cases, as the following examples will show. 
Assume three different coals having ultimate analyses as 
reported below :— 





Cval (a). Coal (b). Coal (c) 

Carbon per cent. .. .. | 75°00 | 70°00 ~ 65°00 
Hydrogen eo, int i 3°50 4°50 4°00 
Oxygen ‘ eo “ 2 00 6°00 8°00 
Nitrogen os 1°00 1°50 1°00 
Sulphur 1°00 1°50 9°50 
Ash os 7°50 6°50 11°50 
Moisture eae 10°00 ‘ 10°00 _10°00 
Totals 10u'00 100°00 100°00 


The calculations involved in the computation of aii 
quantities for the combustion of a given coal and the 
estimation of data referring to combustion products and 
flue gas composition for varying amounts of excess air 
are, though simple, somewhat lengthy, and it will be 
sufficient if only coal (a) is considered in detail. 

With perfect combustion the necessary oxygen and air 
quantities involved and the products of combustion will 
be as set out below : - 








T'roducts of Perfect Combustion, 


lwe ight per! Air and 0) 











yee y Ib. of Coal Fequirements Ib. Poonds per pound of Coal, 

SF » lb. _|_oy_ _ Air. COg Og Ng H,0 SO, 

C ‘750 | 20) 864 | 2°75 664 | — 

H, "035 98 120 | — 92 | °815 

0, "020 — — 02 

N, ‘010 — — ‘01 

s 010 ‘Ol «043 018 — | ‘02 
Ash 075 - — 
Moisture ‘100 — — — ‘100 

Totals 1°000 | 229 9883 | 2°75 | 02 7603 “415 02 
Less O, in Coal] . 
peers Ba oe | 00S | — | _ S| Os | — | — 

___ Totals ...| 227 9°797 [275 | — (7537 | “415 02 


From the data so tabulated it will be seen that the 
theoretical amount of air necessary for perfect com- 
bustion is 9.797 lb. Each 20.00 per cent. of air in 
excess of this amount will result in an addition of 
1.960 Ib. of air, and for every 20.00 per cent. increase 
above the theoretical there will appear in the products 
of combustion :— 

0.454 Ib. of O, 
1.506 lb. of N,. 


—— 


The weight of the products of combustion for 
increases in the amount of excess air will be:- 


lifferens 








Weight 
in Ib. Weight of Products of Complete Combustion wi:h yarions 
Symbol |Products of Percentages of Excess Air. 
Perfect 





Combustion 200% 400% , 600% 800% 100% 120 ia 










co, 2°750 2750 2°750) 2°750 2°750 2°750 2750 27% 
O, — 454) 908! 1°362 1°816 2°270 2724 34%. 
Ny 7587  9°043/10°549)12°055 13°561 15 067, 16°573 1897 
H,0 "415 415) °415) °415' °415 °415 1b 4 
so, "020 020/ 1-020; ‘020 ‘020 020 “20 








Totals 10°722 12°682 14°642 16°602 18°562 20°522 22-132 24-4 









These values, converted to a basis of percenta 
weight, give the following :— 
“jPercentaye, er r 
Weight Percentage Weight Products of Complete Cum} n, with 
Symbol Products of various Percentages of Excess Air. 
Perfect _ aia lie 
Combustion! 200 % | 40°0 % 00 % | 800% 1000 % |120°0 %, 1400 
CO, 25°65 21'67' 1878 16°55, 14°81; 13°4) 12°23 119 
O, - 358 6'l 8°21} 978 11°07) 12°12 13 
N, 70°29 7131; 7205 72°61) 73°06 73°41, 73 73 
HO 3°07 3°28) 284 2°51 2 24 2°0z l 1% 
So, 0°19 UOl6) O14 O1-; Ol OIC O 008 
Totals 100°0U0 i0uU'UC; .00'0C 109 Ov) 1L0U'VO 109°OL) 1: O 0 






Since gus analyses are on a basis of dry flue gases, the 
next step is the conversion of the percentage weighits 
the total products of combustion to a basis of percentay 
weight of the dry products of comybustion. As alread 
pointed, out, with complete combustion the constituents 
involved in a gas analysis are CO,, O., and N,. Thew 
values are shown below expressed as percentage weig 









of che dry products of combustion : 






Percentage 
Weight Dry Percentage Weight Dry Products of Complete C isiion 
Symbol |Products of with various Percentages of Excess Air 
Perf«ct 

















: |Combustion| 20°0 % ; 40°0 % | 600 % | 800 % )100°0 % 12005, 105 
CO, | 26°73 | 22°44 | 19°36 / 16°99 15°16 | 13°69 1247 114 
oO | — 3'71| 638!) 843 | 10°01 | 11°31 12°35 13% 
N° 73°27 | 73°85 | 74°26 | 74°58 | 74°83 | 75°00 | 75°17_ 75°30 





The values with which we are principally concerned 
are those showing the relation between the percentage oi 
excess of air and the percentage volume of CO,, as woul 
with complete combustion be registered by gas analysing 
apparatus. These relations are shown set out below, and 
for purposes of comparison the similar stages in the 
computation of coals (6) and (c) are set down along: 
side : — 











COAL ‘a’. 








Percentage | __ 
Volume Dry| Tercentage Volume Dry Products of Complete ‘ istion 
Symbol Products of with various Percentages of Excess Air 



























Perfect ee Pee inti einen 
Combust on) 200% 400% 600% B00 % 100°0 % Qu wo% 
CO, 18°78 | 15°64; 13°39 11°63/)10°37 930 8s49 TT? 
O 3°53) 5°94) 7°85! 9°33 10°49 11°43 19°83 
N, 81°22 | 8083) 80°67 80°52) 80°30 80°21 - 80°03 79°95 
COAL (0). 
~’ Percentage : y 
Volume Dry} Percentaze Volume Dry Products of Complete C ust om, 
Symbol Products ot with various Percent: gs of Excess Ai 
Perfect |_ . — 
Combustion 200 % 4 0% 60°0 % Rou % tore My (reine su 
CO, 18°27 | 15°21 12°99 11°36'1006 9°06 8 752 
O, 3°56 609 7°97) 942 10°57 ).11 12°29 
No 81°73 | 81°23 80°92 89°67 | 80°52 89°37) 80 80° 
(COAL (c). 
Pe reentage 
Volume Dry} Percentage Volume Dry Pr. ducts of Comple'e ¢ 
Symbol Products of with var.ous Percentages of Excess A 
Perfect ao —_ —— - 
Combustion 20°0% _40°0 % | 6U'U % | HU % 1000 % 120 Av'Us 
CO, 18°69 | 15°50, 18°23/11°57/ 10°28 9°21/ 8 768 
Oy 355 619) 796) 944 1060 11%) 128 
N, 81°31 | 80°95 80°58 | 80°47 | 87°28 80°19 BN) SIF 












(To be concluded.) 

















Trade Commissioner Home from Canada.—M: '’. \\ 
Field, who has for some years held the post of His Majesty§ 
Trade Commissioner at Toronto and who has recent y bee 
appointed to the post of Senior Trade Commissioner in anada, 








will be in attendance at the Department of Overseas Trade B 
Tondon from May 12th to 3lst. He will be pleased to mler 
view British manufacturers and merchants interested in expo" 
trade with Canada. Subsequently he will visit the prncpe 


industrial centres of the United Kingdom. Applications 
interviews in London should be made at once to the CoilP 
troller-General, Department of Overseas Trade, 35, Old Quee? 
Street, London, 8.W.1, the reference T.G. 5282 being quoted 
in all cases. 
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Cleaning Dirty Insulators. 





[|Communicated. | 


Ay article On Uhis subjecce uppeared in the ELEcTRicAL 
Kevisew for June 22nd, 1917, by the present writer, 
and the number of questions which it elicited gave evi- 
dence of widespread interest among telegraph, tele- 
phone, lighting, and power engineers. 

The method described on that occasion has been in 
regular use during the intervening years, and it may, 
therefore, serve a useful purpose to submit particulars 
afresh of the materials used, the manner of cleansing, 
and to add a few practical observations which the past 
seven years’ experience has taught in this connection. 

In open country distriets, insulators will retain their 
cleanliness indefinitely. ‘The exception to this rule is 
along certain railway cuttings, where the escaping 
smoke from passing engines is intercepted by the tele- 
graph wires rigged on poles on the bank or side of the 
slope, thus causing the insulators to become coated 
with a grimy deposit of inky blackness within five or 
six years’ time. When the rising gradient of a railway 
line is severe the porcelain glaze becomes dirty at an 
earlier date. 

Reasons similar to those mentioned are responsible for 
a lowering of the insulating value of aerial routes near 
railway bridges where terminal in- 
sulators are employed. Experience 
has shown that this form of leading- 
in insulator is apt to accumulate 
filth in the interstices and apertures 
to an unexpected degree. As is 
generally known these terminal cups 

















Freporimg lank 


the next occasion. The strengthening of the liquid 
should, of course, receive due attention. 

If there is a large number of insulators to be dealt 
with it is better to have two workmen on the job—one 
at each tank—and each man should be supplied with a 
leather apron. 

During the past eleven years unskilled artisans have 
carried out work of this character, and the first injury 
of any description has yet to happen. 

A note of warning should be sounded. There is a 
tendency for insulators to fracture if left too long in 
the heated liquid tank, or if suddenly plunged into 
cold water after heated immersion. Workmen should 
be warned to avoid either extreme. A cleansed insulator 
will occasionally reveal slight vein cracks due to a long 
period of service, and these insujators should be des- 
troyed or utilised for short-distance, unimportant cir- 
cuits. Where a sérvice of steam is available a jet may 
be passed through the quebracho-caustic soda tank, in 
which case the process will only take half the time that 
would be required of a coal-burning fire. The use of 
steam, however, is apt to cause splashing, which is 
undesirable. 














are provided with porcelain screwed finishing > ZA 
caps under which the cable con- “24-7 a 
ductor is joined to the line connec- ' _ | 
tion and a layer of insulation com- | - BO — 4 
pound hermetically seals the upper > > _] 
part. It is below this point that a )) 
trouble may be suspected, and occa- . 7 ata 
sional replacement will become desir- | Pi wo mere 
able. : “ai 

These may be regarded as | 50 
abnormal cases. In every centre of A a 


industry—by reason of the smoke fire bars” 
nuisance—the blacking of insulators 
proceeds apace, and calls for no 
special comment, unless it be in the 
uature of an inquiry as to how they may be cleaned 
economically and efficiently. 

‘The illustration accompanying the present article 
(fig. 1) shows an insulator cleaning device, consisting of 
4 double tank, brick lined on either side, and provided 
with a coal fire grate underneath. The tank nearest 
the chimney is three parts filled with water (roughly 24 
gallons) together with an admixture of quebracho ex- 
tract and caustic soda in the proportion of 3 lb. que- 
bracho to 1 Ib. caustic soda. A tank of this size will 
conveniently hold about 120 ordinary insulator cups. 
The latter should be allowed to remain in the slowly 
boiling liquid for a period of 20 minutes, after which 
they are transferred to the second tank, which is half 
filled with warm water. If the chemical action in the 
first tank has not entirely removed the dirt, a wet sponge 
cloth uscd in the second tank will easily complete the 


hecessary transformation. The insulators are then 
rinsed in clear cold water, either in a bucket or under 
4 tap, and left to dry prior to their being packed for 


4 further period of usefulness. 


Wher transferring insulators from the first to the 
a ink it is unnecessary to touch the liquid with 
© hand. 


A pair of 14-in. smithy tongs, or the equiva- 
lent, will be found quite effective for the purpose. 

d As soon as the cleaning process has been finished, the 
liquid in the first tank should be emptied and removed 
'0 @ wooden tub with the object of using the residue on 


“ 


Wes — 350" —- — pe” 


' 


Fig. 1.—Insulator Cleaning Tank. 


The properties of caustic soda sre so well known as 
to render a description unnecessary, but the question 
has been often asked: ‘‘ What is quebracho?’’ The 
word ‘‘ quebracho ’’ means ‘‘ axe breaker!’’ and the 
extract made use of in an msulator cleaning plant is a 
product manufactured from the wood of the quebracho 
tree, which grows in South America, the principal port 
of shipment being Buenos Ayres. It will be readily 
understood how the tree has derived its name when it 
is explained that the wood is very hard, heavy, and 
brittle. In manufacture, the trees are cut down, freed 
from branches and hauled -to the factory. There they 
are led to a cutting plate which cuts across the grain 
reducing the wood to a fine chip that is easily penetrated 
by water. The chipped wood is then placed in large ex 
tractors where it is boiled with water, and the weak 
liquor thus produced is concentrated to a-thick extract 
containing about 50 per cent. water in evaporating pans 
working under a vacuum of about 20 in. This thick 
liquor is again evaporated under vacuum until it con 
tains about 20 per cent. moisture. It is then run off 
into bags and allowed to solidify. In its natural 
state the quebracho tree contains about 20 per 
cent. extractive matter. Quebracho can be obtained 
from a Liverpool firm of which the Editors have 
particulars. 

Whilst on the subject of insulator cleaning it will no 
doubt be of interest to quote Technical Instruction No. 


oye 








740 


THE ELECTRICAL REVIEW. 


VMay 9, 1994, 








13 of the Post Office Engineering Department, whose 
method is as follows :— 

‘* When insulators are removed from the spindles to 
be cleaned the following method should be adopted : The 
insulators should be steeped in a bucket of hot water, in 
which 34 lb. of soda has been placed. After immersion 
for some time they should be taken out of the bucket and 
rubbed inside and out with a diluted solution of hydro- 
chloric acid (one of acid to four of water) applied by 
means of a woollen or worsted mop. The insulator 
should then be rinsed in a bucket of cold water and any 
dirt should be rubbed off with waste. Additional acid 
should be added to the acid solution as required. A bent 
wire should be used for holding the insulators while the 
acid is applied.’’ 

Other methods have been tried with varying success 
to clean dirty insulators, but the one first described in 
which quebracho extract and caustic soda are used may 
be said to represent, in the opinion of the writer, the 
survival of the fittest. 








The Water-Power of Sweden 
and the Swedish Water - Power 
Association. 


Tue total water power of Sweden amounts to some 
6,000,000 h.p., about 4,500,000 of which is owned by 
municipalities and private concerns, and about 
1,500,000 is owned by the Swedish Government. The 
hydro-electric energy has been estimated at approxi 
mately 32,000,000,000 kWh per year. Slightly over 20 
per cent. of the water power available has so far been 
harnessed. Of 1,300,000 h.p. which has 
developed about 1,000,000 is represented by municipal 
and private plants, and about 300,000 by Swedish State 
power stations. The present total. production of 
energy amounts to about 3,000,000,000 kWh per year. 

The principal State-owned power stations are :— 
Trollhattan (160,000 h.p.), Alfkarleby (65,000 h.p.), 
Porjus and Motala, and at present the Swedish Govern- 
ment is installing three low-head turbines of 10,000 
h.p. each, working on a head of 21 ft. 6 in., at Lilla 
det. 

Of Sweden’s rural districts covering an area of 
nearly 10,000,000 acres, about 40 per cent. has been 
electrified by State, municipal, or private plants. 

The most important of the municipal plants is Un- 
traverket, owned by the city of Stockholm. This power 
station was completed in 1918, and has at present an 
output of 40,000 b.h.p., under a 46-ft. head. The plant 
is built for future increase to 50,000 b.h.p. 

A great number of other towns have power stations 
of their own, but in many vases the municipalities enter 
as shareholders in power distributing concerns. A 
typical example is the South Swedish Power Co., which 
i906, and distributes power in the 
southern provinces. Amongst the main shareholders in 
this company are the cities of Malmo, Lund, Land- 
skrona, Helsingborg and Halmstad. The majority of the 
large power stations, however, are owned by industrial 
companies or groups of such companies. 

The Swedish Water Power Association (Svenska 
Vattenkraftféreningen) was founded in 1909, to further 
a sound development of Sweden’s abundant water-power 
resources. Amongst the members of the Association are 
some 300 individuals, about 120 business concerns, 12 
corporations, and a number of foreign correspondents. 
During the past 14 years the Association has had numer 
ous opportunities to serve its purpose successfully, and 
the most important of all was the active part taken by 
its representatives in the elaboration of the new Swedish 
water legislation. By means of frequent publications, 
at present numbering over 150, and general informa- 
tion work, the Association has from time to time given 


the been 


was formed in 


considerable support to the country’s water-power j, 
dustry. At the exhibition in Gothenburg las: summ 
the Swedish Water-Power Association arranged an jy 
teresting exhibit illustrating Swedish municipal gy, 
private water-power industries, showing their devel, 
ment, and particularly the general power distributig 
provided for by those industries. To this end the 


were displayed in the exhibition hall models of the big 


municipal power plants with their transmission ling 
the output during recent years from various } lant. {4 
electrification of different rural districts, and accesgjh 
water-power along certain important rivers were sho 
graphically. 
various power plants were also exhibited. 











Ruining the Industry. 
By R. W. W. 

AMERICANS are supposed to worship the almighty doll 

but it would appear that we Britons are fast becoming 

slaves to the almighty farthing. 

‘““ Take care of the pence and the pounds will tal 
care of themselves ’’ is, in a broad sense, a very soun 
doctrine, but taking it too literally may develop eithe 
the miser or the fool. 

Our industry to-day is becoming rather foolish. Ty 
majority in it kneel at the shrine of price. 

With thankfulness, let us admit there are still a fe 
who are old-fashioned enough to consider quality, bu 
that does not alter the fact that nine times out of te 
3d. per dozen on the prices of switches will decide th 
destination of the order. 

Manufacturers, to live, must sell their 
must make a profit. In these days of severe conipetitia 
exorbitant profits are out of the question. 

Try to sell a man motors or meters, cable or cut-outs 
fires or fittings, and the first and apparently only con 
siderated is: ‘‘ What is your price?’’ This may & 
followed by : ‘‘ Come down to so much and you can har 
the order.”’ 

Are we to believe then that buyers are childid 
enough to think that price-cutting can be continued in 
detinitely, and entirely at the expense of the manufse 
turer? 

Is it not reasonable to recognise that within | 
more expensive article must be the better value! 

I say within limits advisedly. Differences in method 
organisation, and the weight of overhead~churges ca 


yoods al 


mits th 


and do cause small variations in prices of articles @ 
exactly equal value. 

Also it is, possible for rings or combines to fo: ve priet 
to an artificial level, but the general fact is :ndisput 
able, and it. is time to call a halt and see wiither 
are drifting. 

lf price and price alone is to decide businss desl 


always be manu acture 
Cheaper and nast er goo 
hecon 


we may be sure there. will 
ready to meet the demand. 
will be installed, and shoddy and slipshod wi 
our main characteristics. 

The contractor will, of course, reply that \e me 


buy in the cheapest market in order to live with b 


competitors. He may live for a time, but his repul 
tion will not be enviable. 

Strangely enough, those old-fashioned firms whie 
believe in a good job at a good price, usi'¢ gon 
materials, still. appear to jog along comfort: |y. ~ 
common with everyone else, they have felt t! —_ 


but when trade improves they always seem t be! 
first to benefit. 

If there is a moral here I would say it is th 
selling let us insist on talking quality, and w! 
ing, try to remember that it is supremely di sult # 
get more than one’s money’s worth. 


__whell 
.n bur 














A great number of typical photographs 
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New Electrical Plant at Eastbourne. 


















distributig 
is end the 
sls of the big As was lb: iefly mentioned in our issue of May 2nd, the 
Lission lingfMestensions to the plant at the Corporation electricity 
us }:lants, t@mworks, Eastbourne, were inaugurated by the Mayor 
ind accessitifie (Ald. G. B. Soddy), on April 28th. The actual starting- 


8S were sho’ " 
Lotographs af 


up was pel formed by the Mayoress. 

The principal additions to the station are a 2,500-kW 
turbo-alternator, a surface condensing plant, and a 
Stirling 37,500 lb. boiler. 

The turbine is by Messrs. W. H. Allen, Sons & Co., 
Ltd., and is of the high-pressure impulse type, the heat 
energy in the steam at each stage being converted into 
Ve kinetic energy by expanding through suitably-designed 

stationary nozzles. The first stage 


phase motors of 70 h.p. and 10 h.p. respectively. The 
guaranteed steam consumption of the turbine is as 
follows :—Full load, 12.65 ib. per kWh; three-quarters 
load (1,875 kW), 12.85 lb.; and 25 per cent. overload, 
12.45 lb. On test better results were obtained. 

The generator is by the General Electric Co., Ltd. 
Both the rotor and stator are self-ventilating. The 
stator consists of « core built up of laminated steel 
punchings enclosed in an iron yoke. Ventilation is 
performed by two fans mounted at either end of the 
rotor. These fans draw air through a duct into one 
end cover, one fan forcing air through the stator lamina 





consists of a velocity wheel element | 
in which the initial pressure and 
temperature are reduced to within a 
convenient working range, thereby 
preventing the distortion of the 
cylinder end and excessive pressure 
on the gland. This stage comprises 
a set of nozzle blocks, two rows of 

















nighty doll 
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ids will tal 


A Very SOUNTE noving, and one row of fixed blades, 
evelop eithihe expansion of the steam being 


then continued in single stages until 
exhaust pressure is reached. The 
moving and one row of fixed blades, 


foolish. T 











nowle chamber, and a safety governor on the turbiae 
countershaft trips an emergency valve at 10 per cent. 
over speed. The working pressure at the turbine stop 
valve is 250 lb. per sq. in., total steam temperature 
650 deg. F., and speed 3,000 r.p.m. The condenser is 
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on ; ig. 2.—Stirling‘ Boiler in course of Erection. 

rt , 

tl “ the Allen contra-flow type, having a cooling surface 
¥ of 4,500 sq. ft., and containing 1,910 12-ft. tubes. It 

: designed to maintain a vacuum of 28 in., with the 

thj-—wheg "8Tometer at 30 in. on 25 per cent. overload, with the 
when buf *pecified quantity of cooling water—3,150 gal. per min. 
dimicult am * 70 deg. F. The air pump consists of primary and 


secondary steam ejectors working in conjunction with 
a rmatiate condensing receiver. The circulating 
ne condensate pumps are driven by G.E.C. single- 





, 
still a fe tage are of stainless steel, and the 
quality, b remainder of phosphor bronze, all 
id machined from the solid bar. The 
- yet ‘i stationary blades consist of mild 
decide thal , es i iz 
~ nh parverhy asd yan Fig. 1.—New 2,500-kW Allen-G.E.C. Turbo-alternator at Eastbourne. 
yoods audffeonstructed steam chest, carrying 
conipetitiog the governor and emergency valves, both of the 
double-beat type. In the event of the failure 
or cut-ousgmof the oil supply, steam is cut off from the 


tions and windings. and the other drawir ; air through 
the rotor core and air gap. ‘The air is: sawn through 
a ‘‘ Visco ”’ filter. The exciter is of the .verhung type. 

The new boiler house plant consists of a Stirling heavy 
duty tri-drum boiler having an evaporative capacity of 
37,200 Ib. of steam per hour from and at 212 deg. F. 
at 260 lb. per sq. in. pressure, with a superheat of 
250 deg. F. Built integrally with the boiler brickwork 
is a Green ringstay economiser with a heating surface 
of 2,730 sq. ft. The gases leaving the economiser pass 
to a 60-ft. high chimney 6.5 ft. in diameter. In con- 
nection with this there is a 55-in. ‘‘ Sirocco ’’ induced 
draught fan. The boiler is equipped with travelling- 
grate stokers by the Underfeed Stoker Co., Ltd. 

New coal- and ash-handling plant has also been 
installed. 

A scheme is in hand to run a private siding from 
the main railway line to save a considerable amount 
of handling between the railway and power station. 

While the new plant works at a pressure of 260 lb. 
per sq. in., the old plant is run at 175 lb. It has 
therefore been necessary to insert a reducing valve 
where the new range is linked to the old, in order that 
the new boiler may be used with any of the turbines; 
the system works satisfactorily. 

The new generating set is illustrated in fig. 1, while 
fig. 2 shows the boiler in course of erection. 








The Electrical Market in Uruguay.—Don Emilio Boix, 
the Spanish commercial agent in Uruguay, writing under date 
of April 30th, in referring to the market for electrical goods 
in that republic, says that hitherto German imports have 
predominated, but owing to the inconveniences produced by 
the French occupation of the Ruhr, business has lately been 
conducted under great difficulties, enhancing the cost of goods 
supplied, the price of which is fixed either in dollars or 
Uruguayan and Argentine gold pesos. Hence resort is being 
made to the United States, whose prices and exchange methods 
are more favourable to Uruguay. England is an important 


caterer for Uruguay with its cables, iron pipes, and other 
manufactures. 





742 





THE ELECTRICAL REVIEW. 


May %, 1924. 





The Inventions of Sir Joseph Wilson Swan, F.R:S, 


——— 





AN interesting and authentic statement upon the inventions 
of the late Sir Joseph Wilson Swan (died 1914) in the field 
of electricity was made by his son, Mr. Kenneth R. Swan, 
barrister, of London, in a lecture at Sunderland to the local 
Wireless and Scientific Association, on his father’s life and 
work—the first of an annual series of lectures intended to be 
given in memory of Sir Joseph in his native town of Sunder- 
land. 

Discussing the genesis and development of Sir 
invention of the incandescent electric lamp, Mr. Swan said 
the fact that in this association the name of Swan was 
usually linked in the public mind with that of Edison, had 
often led to the notion that Swan co!laborated with Edison 
in this invention. That was not so. Their work was entirely 
independent, and though each knew that the other was at 
work on the problem, they neither met nor had any com- 
munication. The conjunction of their names in this familiar 
linkage arose from the fusion in 1883 of the two competing 
companies formed to exploit Swan’s and Edison’s inventions 
respectively. The successful transformation of the threatened 
rivalry of these competing concerns into a powerful organie:- 
tion under the name of the Edison and Swan United Electric 
Lighting Co. had somewhat confused and clouded the true 
view of the parts played by Swan and Edison respectively in 
the evolution of this notable invention. The perspective had 
been still further obscured and even distorted by the prolonged 
litigation upon which the company embarked for the purpose 
of establishing and maintaining its patent monopoly in the 


Joseph's 


face of the widespread infringement which threatened to 
undermine it. 
In face of this confusion (said the lecturer) and in view 


of the somewhat pretentious and all-embracing claims which 
had from time to time been advanced on Edison’s behalf by 
his over-zealous compatriots, it was very necessary that an 
accurate account of the facts should be placed on record. He 
was fortunate in having in his father’s own handwriting a 
full and detailed statement of these facts, showing from what 
early beginnings and by what gradual yet persevering and 
persistent eteps he ultimately reached the desired goal. His 
thoughts were first drawn to the subject of electric lighting 
by a lecture given in Sunderland about 1851 by W. E. 
Staite, who exhibited a small elec tric light produced by means 
of an electrically-heated wire of platino-iridium. But Staite 
endeavoured to do an impossible thing. He attempted to 
demonstrate the practical utility of electric lighting when the 
nitric acid battery was the best means known of generating 


electricity. Electric light. in point of fact, had no other 
Practical use at that time than to help in theatrical dis- 
plays. Joseph Swan was then a lad of 17, and from that 


time onwards his mind was constantly 
fascinating problem. Siznificant and 
early publications which he read on the subject was the 
specification of King, agent for J. W. Starr, an American 
inventor, describing an apparatus for producing electric light 
by means of continuous metallic and carbon conductors in a 
Torricellian vacuum. This document, published in 1845, 
the first suggestion of an incandescent carbon lamp, with 
carbon in vacuo. Struck with the idea that by means of 
incandescent carbon in vacuo, a useful form of lamp could 
be produced, Swan started at once to experiment in order 
to ascertain how to make an economical lamp on these lines. 
Even at this early date he realised the desirability of having 
the carbon conductor as thin as possible, and his first 
experiments were directed to the attainment of this object by 
means of carbonised paper and carbonised cardboard. He 
obtained in 1848 from Mr. Thomas Galloway a great number 
of specimens of different kinds of paper and cardboard, and 
after cutting them into strips, and in several instances coiling 
them in spiral form, he packed them in a mags of powdered 
charcoal contained in a fireclay crucible, which he then 
baked to a high temperature in a pottery kiln. In this 
way he obtained some beautifully thin and flexible strips and 
spirals of carbonised paper. ese experiments extended over 
some years, and successful results, as regards the production of 
flexible and strong carbon spirals had been arrived at by 1855 
and probably earlier. This carbonisation of thin films or strips 
of carbonisable material was in itse!f technically new; carbon 
in this form and condition of thinness and flexibility was pre- 
viously unknown. 

The next few years were destined to eee an immense out- 
burst of inventive activity in that branch of electrical ‘engi- 
neering with which the names of Wheatstone, Holmes, 
Siemens, Wilde, Varley, Gramme, Brush, and many other 
foster-parents of the modern dynamo would always be asso- 
ciated. 

During this period Swan's experimental work was mainly 
devoted to the development of photography and processes of 
photographic printing. and although the problem of the 
incandescent electric Jamp still occupied his mind, no further 
advance was made towards its solution till 1877. The inven- 
tion of the mercury-vacuum pump, by Herman Sprengel in 
1865, had shown the way to get a vacuum far superior to 
any previously attainable and, following upon this invention, 
Mr. Crookes (afterwards Sir William Crookes) had in 1875 
astonished the world by the exhibition of his radiometer and 


recurring to this 
suggestive among the 


was 








the description of the improved means that he em; 
obtaining the near approach to a perfect vacuum which th 
construction of the radiometer demanded. It was the pubj. 
cation of Mr. Crookes’s researches which led Swan to regu, 
his experiments which aimed at producing an_ electric light 
by means of an incandescent carbon conductor in vacuo 
There was in Birkenhead at this time a young bank cle; 
Charles H. Stearn by name, who, as Swan discovered throng) 
a chance advertisement about radiometers, had been pursuing 
investigations which required high vacua, and who was 
familiar with all the manipulative refinements necessary for 
getting a very high degree of evacuation. Swan, seeing th 
opportunity of testing the truth of the idea, firmly fixed in his 
mind, that strips of carbonised paper made incand scent jj 
a very perfect vacuum would be indefinitely durable, wrot 
to Stearn asking if he would carry out the necessary experi 
ments to establish this point. Stearn agreed to the propos 
and at once commenced a series of experiments with carbon 
conductors of various forms and sizes, which Swan supplied 
beginning with the strips and spirals of carbonised paper and 
cardboard similar to those used in the abortive expe riments 
of 1860. These were mounted in glass bulbs, which were ey 
hausted to the highest possible degree with the Sprengel pum; 
Great difficulty was at first experienced in making firm cop. 
tact between the ends of the carbon strip and the conducting 
wires between which it was held. To avoid these manipulative 
difficulties and to arrive more rapidly at a definite settlement 
of the vital question, namely, whether and under what condi. 
tions a carbon conductor could be made durable, the “ film 
(as the paper strip was then termed, for the name “* filament 
had not at that time been adopted) was for the time being 
discarded and other forms of carbon conductor were tried 
Amonget the forms used were carbon wires, both straight and 
bent in an arch, and made of the same plastic materia! which 
is commonly used in manufacturing the thicker forms of 
carbon rod for electric arc lamps. These carbon wires were 
fitted in small platinum sockets exactly as the thinner carbon 
filament of later days was mounted. There was another 
serious difficulty which occasioned a great deal of trouble in 
the early days of these experiments. It was found that, not 
withstanding that the lamp bulb had been very complete 
evacuated, the vacuum rapidly deteriorated, owing tu th 
evolution of air and other gases from the carbon as soon as 
the current was turned on and the carbon began to incan 
desce. In order to meet this difficulty, the plan was resorted 
to of first producing as nearly perfect a vacuum as could b 
got by exhausting the lamp bulb while the carbon was col 
or only heated by a flame applied to the bulb from the 
outside, and then, when this point was reached, passing 2 
strong current through it so as to render it brilliantly incan 
descent, whilst the process of exhaustion was continued at 
this high temperature. By adopting this expedient it was 
found possible to obtain a vacuum that was not destroyed 
when the lamp was put into service. It was also found that 
the carbon in a lamp thus perfectly exhausted and sealed 
did not waste away, but was to all intents and purposes 
indefinitely durable. This important discovery, made before 
the close of 1878, was in fact the key to the solution of the 
great problem of electric lighting by incandescence. It wat 
indeed quite fundamental to success, and the practice a 
continuing the exhaustion during the first incandescence @ 
the lamp has ever since been an essential feature in commer 
cial manufacture. The knowledge gained by this discovery # 
once brought the manufacture of an incandescent lamp 
reasonable durability within the range of practical achieve 
ment. Swan continued, in co-operation with Stearn, to push 
on with these experiments, directing his eflorts particularly t 
the improvement of the « ~arbon. As the traight carbon held 
between two fixed points showed a rel ne to arch when 
incandescent, a hairpin form was tried, and proved successful 
But the most radical improvement was effected by the dis 
covery and use of a new material instead of paper, thread, ot 
other fibrous body as the carbon-forming substan Swan 
discovered that by treating cotton-yarn of an ope! texture 
(such as lamp cotton) with sulphuric acid, it was verti 
into a plastic condition, in which it became so agglutina te 
and compacted as entirely to lose its fibrous condition. + 
became transparent and, on drying, was hard like catgut. ane 
could be drawn down through dies to a wire of the tost per 
fect roundness. It could, moreover, be bent into spiral 
arches, and retained its shape during carbonisation. Thi 
material he called parchmentised thread. This impr: vemett 
was introduced early in 1880, and patented by Swan in Novell 
her of that year. The carbon filaments (as by this tire the 
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had come to be called) made by this process had extra‘ dinar} 
strength and elasticity, they were also perfectly homoxecneous 





under 
ly high 





with the result that when mounted in the lamps the 
went little change, even under the action of an extren 
temperature. The filaments so made were, for the purpo® 
of mounting, formed with enlarged ends, held in tin silver 
or copper sockets similar to that of a crayon-holder a0¢ 
secured with a slip-ring. But later on improved mea 
devised for making a good electrical contact between the 
carbon filament and the conducting wires. This was effected 
by a joint contrivance of Swan and Gimingham, which 0: 
sisted in tubulating the ends of the platinum wires ani 
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causing 2 deposit of carbon to take place at the point of 
junction of the filament and tube. This method of forming 
the carbon filament and of uniting it to the conducting wires 
remained the standard method of manufacturing incandescent 
electric lamps for many years. 

Although Swan had produced and exhibited his first 
definitely successful lamp as early as December, 1878, he took 
no steps to patent the lamp, either as a whole or any part 
of it, until January, 1880, when he obtained a patent for 
the special process of evacuation, the essential feature of which 
was continuing the exhaustion of the bulb whilst the carbon 
was incandescent, for the purpose of removing all occluded 
guises. He also patented the manufacture of carbon filaments 
from parchmentised thread, according to the process already 
mentioned. Swan held the opinion that the broad features 
of an incandescent lamp containing a carbon conductor in an 
evacuated glass globe were not patentable in view of the 
proposals which had been previously made for constructing 
a lamp having these main features. In his view, only those 
particular means and processes were patentable at that date 
which made such a lamp practical. : 

Edison apparently thought otherwise. Whilst Swan and 
Stearn were carrying on their joint experiments in New- 
castle and Birkenhead, Edison was busily engaged upon the 
same problem in America. From time to time rumours came 
across the Atlantic that Edison had attained, or had nearly 
attained, success. Stearn was keenly apprehensive of the risk 
of his collaborator being anticipated, and after the success 
achieved in December, 1878, he reneatedlvy urged Swan 
to protect his invention by patent. Influenced by the reason 
mentioned above, and relying on hie already published achieve- 
ment, Swan made no haste to patent his invention. This was 
probably a tactical error. Stearn’s apprehensions proved well 
founded. On November 10th, 1879, Edison applied for and 
obtained a British -patent covering, in the broadest terms, 
the invention of an incandescent electric lamp possessing as 
its cardinal features a carbon filament within a glass receiver 
from which the air had been exhausted. So far as the prac- 
tical manufacture of lamps by Edison was concerned, there 
appeared to be no record of any exhibition of Edison lamps 
in this country prior to 1880. The earliest Edison lamps seen 
in England were apparently six lamps brought over by Mr. 
Johnson, who was Edison’s commercial agent. These lamps 
were on view in Queen Victoria Street in February, 1880. 

Edison lamps were exhibited at the Paris Exhibition in 
September, 1881, and at the Crystal Palace in the autumn of 
1882. The filaments in these early Edison lamps were made 
from bamboo fibre in accordance with the process described 
in his patent of 1880, and not in accordance with the process 
described in his original lamp patent of 1879. It is to be 
observed, therefore, that for more than a year after Swan 
had invented and adopted parchmentised thread as the 
filament material, Edison was still using bamboo. But it 
was the parchmentised thread and not the hamboo which sur- 
vived and became the universally-used basis of the filament, 
and so continued until it was superseded some years later by 
the squirted filament, also the invention of Sir Joseph Swan. 
The first public exhibition of a large number of Swan lamps 
made with parchmentised thread took place on October 20th. 
1880, in the lecture room of the Lit. and Phil. Society of 
Newcastle. This was the first occasion, at any rate in Europe, 
of the general lighting of a public foom by means of incan- 
descent electric lamps. The first private residence other than 
the inventor's own to be lighted with the Swan lamps was 
Lord Armstrong’s house at Oragside, near Rothbury, in 
December, 1880. The second installation was in the house 
of Mr. Spottiswoode, president of the Royal Society. James 
Coxon, draper, Newcastle, was the first to adopt the Swan 
lamp for shop lighting, and the fashion spread with amazing 
rapidity. The applicability for marine lichting was quickly 
perceived by shipping companies, and the Inman Line was the 
first to adopt it, their steamer, City of Richmond, beina the 
first British vessel to be lighted by incandescent electric lamps, 
in June, 1881. The light wae also installed in many public 
buildings. By 1882 the Mansion House, the British Muserm, 
the Royal Academy, and the Savoy Theatre and many other 
iildings were illuminated with Swan lamps. 

The commercial exploitation of the Swan lamp was under- 
taken i: tially by a company formed in Newcastle, called the 
Swan Electric Light Co., Ltd., the manufacture of lamps 
being at first carried out on a small scale at Birkenhead, and 
soon afterwards on a much larger scale at Low Fell and Ben- 
wel, near Neweastle. This company was, in May, 1882, 
merged in a larger company formed in London under the 
hahe, Swan United Electric Light Co., Ltd. Almost con 
tempor neously a company had been formed to take over and 
‘exploit Edison's English patents for the incandescent lamp. 
It was not long before legal questions arose between the two 
companies, which resulted in negotiations, and ultimately in 
amalgamation, under the title, “The Edison and Swan 
Vnited Electric Light Co., Ltd.’ 


Dealing with the important litigation upon which the Edison 
and Swan Co. embarked in 1885 in order to restrain infringe- 
ment and maintain its patent monopoly, and in which the 
Position of Swan and Edison, in regard to priority of invention, 
_ under judicial consideration, the lecturer said it would 


scted that Swan had publicly exhibited his lamp in 
: cember, 1878, and on several occasions in 1879, before the 
‘ate of Edison’s patent of November, 1879. This patent 
ad, in ‘onsequence of the amalgamation, become the pro- 
Perty of the Edison and Swan Co., and, on account of ite 





exceedingly broad and fundamental claims, gave the company, 
if the patent could be sustained, a very valuable monopoly. 
Infringers, or would-be infringers, however, were not slow 
to perceive that these prior demonstrations by Swan might 
used as a means of invalidating Edison’s patent. The 
company was consequently placed in a somewhat awkward 
predicament. So far as the invention and development of a 
practical form of incandescent lamp, and the actual processes 
necessary for its successful manufacture, were concerned, they 
owed practically everything to Swan and practically nothing 
to Edison, but so far as the maintenance of their patent 
monopoly was concerned, Edison was of the greatest value 
to them. It was of paramount importance to preserve this 
monopoly. In order to achieve this, it became necessary for 
the company to satisfy the Court either that the lamps 
shown by Swan in 1878 and 1879 were failures, or that they 
were not incandescent lamps containing a carbon filament, for 
Edison’s claims mentioned a carbon filament as an essential 
feature. Both these lines of argument were urged with all 
the adroitness and ingenuity for which patent counsel are 
famous, but the latter argument proved the more effectual, 
and the crucial question arose: Was the carbon conductor in 
the Swan lamp of 1879 a filament, or was it not? If it was 
a filament, then Edison's patent was bad. If not, then the 
situation was saved. After listening to evidence and argument 
which lasted many days, the Court of Appeal arrived at the 
conclusion that the carbon conductor in the Swan lamp was 
not a filament. So the company succeeded in achieving its 
much-desired object, the maintenance of its monopoly, but 
not without some incidental diminution of the credit justly 
due to the inventor, on whose original work their successful 
manufacture of lamps ws in the main actually founded. 

Mentioning the later improvements engrafted on the lamp, 
Mr. Swan said that his father’s brother, Alfred Swan, made 
valuable contributions by his ingenious designs for the now 
familiar bayonet joint base and holder and by the introduc- 
tion of “‘ vitrite’’ as the insulating material of which the 
base was largely comnosed. The manufacture of filaments from 
parchmentised thread held the field till the end of 1883, when 
Sir Joseph Swan devised a new principle and method of 
filament manufacture which very soon entirely superseded the 
parchmentised thread process. According to this method, 
nitro-ce!lulose was squirted or discharged under slight pressure 
through a die or small orifice into a coagulating fluid so 
as to form a continuous homogeneous thread of indefinite 
length. This coagulated thread was then cut and shaped to 
the desired lencth and form and carbonised in the usual 
manner. By this improved means filaments could be made of 
far greater uniformity and fineness than formerly, and conse- 
quently it became possible to produce lamns of comparatively 
low candle power for higher voltages. The advantage and 
economy thus gained greatly extended the use of incandescent 
electric lighting. and this process of filament manufacture 
soon became universal. 

Sir Joseph Swan devoted himself to inventing a miner's 
safety lamp on these new lines, but thouch in every resnect 
a thoroughly practical and successful design, the cost of the 
lamp militated against its adoption. Among the kindred 
electrical problems which also engaged his attention was the 
question of the electrical sterage of energy in connection with 
electric lighting. In the Faure battery (the usual form of 
Planté lead secondary cell used at that date) a cloth wrapping 
was employed to hold the oxide and spongy lead in contact 
with the surface of the plate. Instead of this somewhat 
clumsy arrangement, Swan proposed and designed a cellular 
lead plate into the cells of which the sponzy lead could he 
neatly packed, so as to expose a large surface of active 
roaterial. This invention was patented in 1881. and the mann- 
facture of cells taken up on this principle by the Electric 
Power Storage Co. gave practicality to the emn'ovment 
of secondary batteries on a large scale. Swan's cellular plate, 
slightly varied in a hundred ways, has been the chief feature 
of all improvements in secondary batteries since Planté made 
his great discovery, and has proved a valuable contribution 
to the means of storing electricity and maintaining constant 
pressure at the generating station. 

In the course of his researches. which extended over 
several years, he made many discoveries of practical value and 
scientific interest regarding the conditions which control the 
electrolytic deposition of copper. One instance of an obser 
vation of considerable practical utility arising from these 
investigations may be mentioned, as it affords a good illustra 
tration of that type of discovery which springs from some 
unforeseen and purely fortuitous occurrence in the course of 
experimentation. Swan was working with a hot solution of 
nickel, and up to a certain point the deposit had the ueual 
dead grey appearance. Suddenly, and without doing anything 
more than putting in a new cathode, he fonnd that the 
character of the deposit had completely changed. Instead of 
the grey, tough adherent deposit there was produced a brittle, 
specular deposit, which scaled off in brilliantly shining flakes 
a cae. This extraordinary change was eventually traced 
to the accidental introduction into the solution of a minute 
quantity of glue, dissolved from the bristles of a burnishing 
brush. Consequent unon this discovery, Swan found that by 
adding a small quantity of gelatine or similar organic material 
to a nickel or copper solution he could obtain the peculiar 
bright and brittle deposit that had resulted from this 
accident. This means of modifying the character cf the 
deposited metal has since become every-day practice in clectro- 
metallurgical operations. 
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The London and Home Counties 
Electricity District. 


Commissioners’ Third Inquiry. 

On Monday, May 5th, the Electricity Couimissioners resumed 
their inquiry at the Institution of Electrical Engineers into 
the London electricity supply problem, which was interrupted 
on the last occasion by the fact that the London electricity 
supply companies went to the Courts concerning the particu- 
lar form in which the Order, as it then stood, was drafted; 
the companies were successful and the Order had to be re- 
drafted in certain particulars, particularly as regards having 
one Joint Authority instead of a Company Committee and a 
|.ocal Authority Committee. 

Since then, the London County Counci 
with the companies with regard to the 
date of purchase of their undertakings until 1971 on certain 
terms, Which include a sliding scale of prices and dividends. 
A fair measure of agreement has been reached with what are 
known as the West End companies, but much less progres has 
been made with the East End companies, which include the 
City of London, the South London, the South Metropolitan, 
and the County of London Companies. Negotiations are stil] 


has been negotiating 
postponement of the 


being carried on, however, after having been more or less 
broken off. On Monday, Mr. Craig Henderson, K.C., for the 


1..C.C., told the East End companies that if they were willing 
to enter into an agreement on similar lines to that arranged 
with the West End companies, the sooner negotiations were 
resumed the better. 

When the inquiry opened on Monday all five Commissioners 
were present, and it was stated to be their ae to sit day 
by day. A large number of objections had been sent in from 
local authority undertakers and company undertakers on mat- 
ters of detail—a few related to principles and are dealt with 
later—whilst the railway companies, one gas company, the 
National Gas Council, the Britis h W aterworks / Association, the 
Electrical Power E ngineers’ Association and the men’s side of 
the National Joint Council, were represented and will be heard 
on various points. The.Draft Order in its new form will be 
discussed clause by clause and there will also come up for con- 
sideration and discussion the draft agreement proposed by the 
1..C.C. for the London companies. We will not therefore give 
the details of this at the moment, as it will come up in due 
course. 

After Sir Jonn Sneut had stated the general line of proce- 
dure proposed on Monday morning, a series of general state 
ments were made on behalf of those appearing, indicating the 
nature of their opposition, and as al] these will be dealt with 
in turn at the appropriate time, there is no need to enter into 
them now. There is one matter that may be disposed of, how- 
ever. Clause 12 of the Draft Order deals with the transfer to 
and lease by the Joint Authority of local authority undertak 
ings, and there seemed to be a very widespread fear that this 
would be done without the consent of the particular local 
authority. Sir John Snell intimated that that was not the 
intention and that no transfer would take place unless the local 
authority in question was willing so to lease its undertaking so 
far as the generating station and main transmission lines were 
concerned. 

The principal feature of the day’s sitting, and the one which 
occupied the greatest amount of time, was the contention made 
by Mr. B. M. Montcomery, K.C., on behalf of the Hornsey, 
Finchley, and Walthamstow Councils, that it was ultra vires 
for the Commissioners to include in the Order as a compulsory 
matter the Technical Scheme, and also to provide in the Order 
for the appointment of a Technical Committee, which is one of 
the modifications compared with the Order as it was previously 
drafted. Mr. Montgomery produced arguments in favour of 
his contention and put it quite bluntly to the Commissioners 
that unless his difficulty was disposed of in some way—and he 
intimated that he saw no way out except by the deletion of 
these two matters altogether from the Order—he would make 
immediate application to the Courts. He therefore respectfully 
pressed for an early decision on the part of the Commissioners 
as to whether they regarded the retention of these two items 
as vital to the Order, so that, in the event of thei ir decision 
being unfavourable to him, he could make his applic ation to 
the Courts at an early stage and not wait until the end of 
the inquiry, by which time an enormous sum of money would 
have been spent, pe rhaps uselessly 

Sir JoHN SNELL at first said that the Commissioners had been 
advised that the inclus sion of the Technical Scheme and the 
provision for the appointment of a Technical Committee were 
not ultra vires, but Mr. ~ roe oe ry was adamant, and sug 
gested that the Commissioners might have been unfortunate 
in their legal advice, a comment which brought back, no 
doubt, some reflections to the minds of some of those present, 
having regard to the fact that the same remark was made by 
the Chairman on the previous occasion, when the Commis- 
sioners’ legal advisers were shown to be wrong. However, 
he promised to let Mr. Montgomery have a decision at an early 


date, which eventually Mr. Montgomery had to be satisfied 
with, after safeguarding himself by putting it on record that 


it must not be said he was the cause of a lot of expenditure 
which might prove useless. 
The point received considerab!e discussion from all parties, 


the Chairman turning first to one and then the other for his 


views. Sir Lynden Macassey, K.C., who appear 
West Ham Corporation, after stating that there 
siderable support among many of those present for 
of Mr. Montgomery, suggested that if the inclus 
Technical Scheme and the provision for the appoint 
Technical Committee were not vital to the schem 
did not think they were—the Commissioners might 
and go about it in another way—in short, light 
and make its’ course easier. Sir Lynden ple: 
earnestly that this should be done. 

One of the matters in the minds of those who p 
the view as to ultra vires, through Mr. Montgome 
the scheme as it stands will give the North Metrop 
tric Power Co. powers to acquire local authority w 
in its area which at present are working economic 
inatter of fact, Hornsey and others are soing to ask t 
aut of the Power Co.’s area under the sche ome, but 
be heard of that later. It is a point which may 
prolong the proceeding is not a little. 

The upshot of it all was that the Commissioners 
Chairman had rather, at first, indicated that he 
be hurried—adjourned - an hour earlier than wa 
intended, and promised a pronouncement on this 1 
first thing the next pestle. 








Parliamentary. 


[By Our Special Parliamentary Reporter 
Arc Lamp Carbons.—On April 29th, Mr. W. 

Minancial Secretary to the Treasury, informed M) 
that the net amount of revenue derived from the du 
lamp carbons during each of the months October t 
ber, 1921, 1922 and 1928, respectively, and during t 
October Ist, 1921, to March 3ilst. 1923, was as follow 
October, £358, November, £708, und December, <£¢ 
October, £55, November, £601, and December. £ 
October, £634, November, £653, and December, £8: 
October Ist, 1921, to March 31st, 1923, £7,211. 


London Traffic Bill.—This Bill again came 
Standing Committee of the House of Commons last 
discussion was resumed on Clause 1, which set 
Advisory Committee of eighteen members to assist 
ter of Transport. Sir D. Newton moved an ame! 
provide that two of the members should be nomin 
associations representing gas, water, electricity, and 
undertakings. He said that he felt that the interests 
utility companies were not adequately safeguarded ; 
fore these associations should have some re presentati 
Conimittee. 

Mr. Gos.inG, the Minister of Transport, resisted t! 
ment, stating that there would be co-operation bet 
Advisory Committee and the representatives of the 
takings. 

Sik JaMes Remnant pointed out that, in carrying « 
iypes of road repairs, it would 
pipes and this would take a long time. The street 
don already were practically a network of pipes a1 
They all knew that, so far as electricity was concern 
price was reduced so the consumption went up by 
bounds. Demands for electricity were very spas 
various areas, and very often demands were made | 
without notice. It was very important that these 
should be met. Electrical underground schemes h 
thought out well in advance and when roads were be 
for months it was very important that before any sc! 
closing these roads was put before the Minister, the 
tatives of the undertakings themselves should be br 
consultation with the promoters of the schemes. 

Mr. Gostine then said he would later accept an a! 
to ensure that the undertakings were consulted w 
to road work schemes, and Sir D. Newton thereupon 


“t 


necessary to lay 


his amendment. The clause was afterwards agreed 
On Clause 4, which deals with the closing of st 
works, Viscount CURZON moved an amendment to f 


Government footing 
powers to 
out any break 
vorks of road maint: 


Department’ on the same 
undertakings which, having statutory 
streets, must, under the Bull, carry 
the streets at the same time as 
bemg carried out. 

Viscount Curzon said that one of the authorities 
inost damage to London streets by continually pullin: 
was undoubtedly the Post Office It 
that the Post Office should be 


was absolute 
just as amenable to t1 


lations as any private undertaking 

Mr. GOSLING opposed the amendment, stating that 
Office had given a written undertaking which satis 
but the amendment was carried 

The Committee then adjourned 

The London Broadcasting Station.—On April 


BAKER asked whether it was proposed to remove the t 
ting apparatus of this station from Marconi House t 
of a leading West-End store. 

Mr, V. HARTSHORN said that the use of an existing 
Marconi House was agreed to in 1922 as a temporary 


but its continued use was open to serious objections 


which might be mentioned interference with the neig 
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\jr Ministry station in Kingsway. The Broadcasting Co. pro- 


posed to < mstruct the permanent London station on the roof 


of a West End _ store, which was chosen as being, for tech- 


nical reasons, the most suitable spot available within the 
imited area in Which the station must be placed. The trans- 
mitting station would be private and customers of the stores 
would not normally be allowed to visit it. He understood tuat 
no payment in respect of any supposed advertising advantages 
was being made to the Broadcasting Co. by the proprietors of 
the store. At the request of the company, he was consulting 
the Broadcasting Board on the matter 








Reviews. 


Electricity Meter Practice. By H. G. SOLoMon, M.1.E.E., 

“a U.G.L. Pp. vin+189; figs. 58. London: Charles Grittin 

and Company, Ltd. Price 7s. 6d. net. 

The early chapters of this work deal with the general prin- 
‘pies of elie rgy meters. ‘Lhe types discussed are :— 
unapt r J.—wirect current motor meters, 

Ubapter 2.—blectrolytic, oscillating, and clock meters. 

Chapter J.—dingle-phase and polyphase induction meters. 

Chapter 4.—Tarit meters. 

Tbe last chapter deals with meter testing, and an appendix 
sives diagrams of connections and brief instructions for testing 
al the types of meters considered in the main text. — ; 

The de riptions are In no way novel, but are quite easily 
followed. It is unfortunate, however, that the author has not 
used the standard symbols tor electrical quantities. _ 

Ihe descriptions of the mechanical construction of meters 
ie quite clear, but more complete drawings ol the standard 
iypes could be included with advantage. 

Che chapter on tariff meters deals briefly with the prepay- 
went and two-rate meters, maximum demand indicators, 
yower factor tariff meters. The information given is sufficient 
ty give quite a fair preliminary knowledge of these instru- 
ments. 

The chapter on meter testing is very stereotyped, but cer- 
tainly contains all the information necessary for routine test- 
ing of direct and alternating current meters of all types. ‘The 


ithor, however, seems to be quite reconciled to the methods 
hich have been in vogue for the past twenty years, and 
does not appear to have given any serious consideration to 
the possibilities of entirely revolutionising this class of work. 


Testing meters by taking disk speeds by means of a stop 
watch is one of the most tedious jobs imaginable, and in view 
of the fact that in alternating-current work, at any rate, full- 
ad speeds are now standardised, there seems to be scope for 
a revival of stroboscopic systems as proposed by Professor 
Robertson, of Bristol. 

The printing of the book is very clear,and the figures— 
with the exception of No. 37, ‘‘ Lincoln Demand Meter,” 
which is very crude—are quite satisfactory. 

The book is well worth perusal by everyone interested in 
electricity meters, because of the useful information which it 
contains. It is, however, almcst wholly lacking in inspiration 
as to improvement of existing methods. 


The Choice of Switchgear for Main- and Sub-Stations. By 
W. A. Coates, M.I.E.E., M.Am.1.E.E. Pp. viii+292; 


figs. 235. London and Glasgow: Blackie & Son, Ltd. 
Price 20s. net. 

In h eface, Mr. Coates states that the subject of switch- 
gear is dealt with in such a way as to be of maximum assiet- 
ance to tle non-specialist user. He takes a very modest view 
of the value of his book, as it will obviously be of great value 
to specialists throughout the world. The book covers the 
whole | of switching apparatus, from genera! systems of 
connect to details of the separate items in a modern switch- 
nouse 

Chapt 1, dealing with systems of connections, gives line 
clagramis showing practically every possible arrangement of 
us-bars, and gives brief notes on the advantages and dis- 
ivantases of each type. The multiplicity of types shown 
iLustrates clearly the lack of unanimity on the part of elec- 
trival encineers as to what should be the standard switch- 
board ngement. Mr. Coates does not give any personal 
Opinic to what he considers best in this respect, and is 
evider 


quite satisfied with the present expensive arrange- 
ment } 


inent ereby each and every power station has its own 
' connections. 


Chapter 2 gives a very clear summary of the use of current 
imitin. reactances, A few years ago it was extremely fashion- 
able to install such devices, and a great deal of money has 
een spent on them. The reviewer's observations in various 
iarge ply systems seem to show that this money wae 
meee sted. This state of affairs is, however, probably 


ck of judgment on the part of the purchasers, as 
‘here 15 no — but that in many cases reactances are 
me.v useful. 


__ Bit experience has taught engineers of all large supply 
oe iat oil switches of inadequate capacity are liable to 

Coat mendous damage in the event of short-circuits. Mr. 
Ja <> 


provides them with a brief, clear chapter which should 


be extremely helpful in deciding what capacity is required in 
any particular case. lt is hoped that the forthcoming report 
ot the B.E.A.M.A. Research Committee will give a detinite 
ruling as to what the standard makes of circuit breakers can 
actually clear with safety. ‘The author’s own contribution to 
this subject is given in chapter 5—Oil Switches and Circuit- 
breakers. ‘lhis chapter shouid, in the opinion of the reviewer, 
have followed immediately after that on the selection of oil 
circuit-breakers (chapter 3). 

‘The treatment of *‘ Automatic Protective Devices "’ is fairly 
complete, but the author dces not seem to have large exper- 
ence of such gear outside the factory. He also unaccountably 
deals with ** Karthing the Neutral Foint under this head. 

Chapters 6, 7 and 8 deal with lightning arresters, automatic 
voltage regulators, and miscellaneous apparatus. The reviewer 
is at a loss to account for the order in which these subjects 
are considered, but the information given is very valuable 
and quite up to the general standard of the work. 

lhe concluding chapters, 9 to 12, deal with direct current, 
alternating current, high voltage, and automatic sub-station 
switchboards respectively. The work on high voltage con- 
struction is specially interesting, and should be invaluable to 
engineers enguged on sWitchgear work for power supply autho- 
rities, and to consulting engineers. Carefully chogen examples 
of American and Continental switchgear practice are included, 
as we!l as home productions. 

A series of useful appendices deal with the supply to 
auxiliaries, excitation systems, typical large installations, and 
cost of switchgear installations. The stations chosen for illus- 
tration of switchgear lay-out are: Da‘marnock station, 
Glasgow Corporation; Barton station, Manchester Corporation; 
Nechells station, Birmingham Corporation; Back-o’-th’-Bank 
station, Bolton; Queenston station, Ontario; No. 2 station, 
Shawinigan; and Mangahao electric power scheme, New Zea- 
land. This part of the book is itself wcrth the purchase price. 

The whole production is up to the high standard of the 
publishers, printing and reproduction of diagrams being alike 
excellent. 

The reviewer has no hesitation whatever in recommending 
the book to all electrical engineers. 





(1) Elementary Electricity. By S. G. Sraruinea, B.Sc., 
A.R.C.S. Pp. viiit+248. Figs. 216. London: Longmans, 
Green & Co. Price, 3s. 6d. net. 


(2) Experimental Electricity and Magnetism. By §. E. 
Brown, M.A., B.Se. Pp. 222. Figs. 198. London: 
Camb. Univ. Press. Price, 5s. net. 

(3) A First Book of Applied Electricity. By S. R. Roger, 
M.A., A.M.LE.E. Pp. viiit+143. Figs. 89. London: 
Macmillan & Co. Price, 2s. 6d. 

These three little books all cover the same ground, namely, 
the elements of experimental magnetism and electricity, and 
they all do it very well indeed. 

From any one of these books a sound working knowledge 
of the fundamentals of electricity and magnetism may be 
obtained and that without undue effort or elaborate mathe- 
matical equipment. Indeed, it is not too much to gay that 
this amount of electrical knowledge should be possessed by 
every boy who continues at school till he is 17, whether he 
he destined for office or workshop, or even for one of those 
learned professions in which any knowledge of science is 
generally regarded as redundant. 

The method of treatment in Nos. 1 and 3 is almost identical. 
Mr. Starling elaborates some sections and illustrates his book 
more fully than Mr. Roget, but the latter’s treatment, though 
briefer, is adequate and to the point. The chief difference 
lies in the point at which these two teachers introduce static 
electricity. In Mr. Starling’s book an excellent and compact 
chapter on this subject is introduced quite early in the book, 
while two chapters placed near the end of the book are given 
to this part of the subject by Mr. Roget. Both authors make 
a point of introducing magnetism early in the book, but do 
not treat it as a separate subject. Starling’s magnetic sections 
are very detailed, and he also gives chapters to magnetic pro- 
perties of materials and terrestrial magnetism and thermo- 
electricity. All three books give brief accounts of X-rays and 
wireless telegraphy and telephony. 

Mr. Brown’s treatment is more definitely experimental, and 
is excellently arranged. The different styles of type serve the 
very useful purpose of emphasising important sections and the 
Ulustrations are well chosen and executed. There is, however, 
no excuse for the inclusion of the crude hand eketch of a 
variable condenser on page 163. 

Altogether we have little to criticise in any of these little 
books. The schoolboy who reads electricity and magnetism 
from them is fortunate in having an exposition of the subject 
which for clearness and interest is far ahead of any textbook 
which was available in his father’s schooldays. 








Cable Ship Rescue.—Lloyd’s agent at Mozambique states 
that the British steamer Cragness (5,098 tons) went ashore 
during the night of April 30th—Mav Ist at Barracouta Point, 
40 miles south of Mozambique. The crew were picked up 
by the Eastern Telegraph Co.’s cable steamér Lady Denison 
Pender and transferred to the steamer Karoa.—Daily Mail. 
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Wittiam Bow.p, 29, 
lectriclan.—lhe pubic 
on April 2dth, at the 
‘Lhe statement of aflairs 


Proceedings.—AkTHUR 
High dticet, Skipton, Lorkshire, 

examination of this btor was held 
County Court, Manor Row, Bradford. 

showed liabilities of £467, and assets of £71, leaving a defi- 
ciency of £395. Debtor commenced business in July last, 
borrowing money, and giving as security @ mortgage on a 
house which he owned. His turnover during the six and a halt 
months he was in business amounted to £905, with business 
expenses of £386, and his withdrawals for personal expenses 


Bankruptcy 


£5 a week. Debtor said he had had dealings with money- 
lenders for about ten years. The examination was adjourned 
for further inquiries to be made. 

'T. Davison (Radio Technical College), 30, Falkner Street, 
Liverpoo!.—Bankrupt’s discharge suspended for two years and 
nine calendar months until January 4th, 1927. 

S. B. Weston (Westforrest Radio Co.), Utworth Manor, 
Cranleigh, and Playhouse Arcade, High Street, Guildford 
First dividend of Is. Sd. in the &, payable at the Official 
Receiver’s Office, 29, Russell Square, WC. 

J. Micuaen, electrical engineer, 6, Sneyd Terrace, and 20, 
George Street, Newcastle-under-Lyie.—First and final divi- 
dend of 5s. 2d. in the £, payable May 7th, at the Official 
Receiver’s office, 12, Lonsdale Street, Stoke-on-Trent. 

A. H. Durrin & G. KersHaw (Dutfin & Co.), electrical engi- 
neers, Provincial Buildings, Colwyn Bay.—Last day for proots 
for dividend May Mth. ‘Trustee, Mr. P. W. Aston, Mostyn 
Chambers, Colwyn Bay. 


Burkitt & Co.), electrical engineer, 38, 
ast day for proofs tor dividend May 
’, Darley, Official Receiver, 26, Bald- 


V. G. Burkirt (V. G. 
Park Road, Bristol.—l 
16th. Trustee, Mr. F 
win Street, Bristol. 

J. H. Warrenovse, electrical engineer, 61, Martin Street, 
Morriston, Swansea.—I.ast day for proofs for dividend May 
15th. neg Mr. H. — Official Receiver, Government 
3uildings, St. Mary Street, Swansea. 

Horact + celle TUCKER, Empire Bungalow, Ellacombe, Tor- 
quay, Devonshire, electrician.—The first meeting of the 
creditors of the above was held on May 2nd at the Official 
Receiver’s Office, Exeter Bank Chambers, 67, High Street, 
Exeter. The statement of affairs showed liabilities of £401, 
while the only was a life annuity of £52, estimated to 
realise £500, so that there was a surplus of £99. Debtor attri- 
buted his failure to inexperience of business, under-estimating 
cost of work, and competition. 

Dissolutions of Partnership.—Izon & Ricketts, manufac- 
turers of wireless component parts and accessories, 82a, Bristol 
Street, Birmingham.—Mr. R. Izon and Mr. A. E. C. Ricketts 
have dissolved partne rship. 

J. S. Jayes & Co., wireless and gramophone manufacturers, 
45, ae Row, W.C.—Messrs. F. H. C. B nop and Mr. 
J.S. Jayes have dissolved partnership. Debts will be attended 
to 3 Messrs. J. S. Jayes & Co. 


Trade Announcements.—MeEssrs. 
tricians and electrical engineers, 
in Limbrick, Blackburn. 

The London office of British ELectric VEHICLES, 


asset 


FarQuyar & Heys, elec- 


are opening new premises 


Lap., has 


been changed from 1, Queen Victoria Street to 36-37, Old 
Jewry, London, E.C.2. ‘Telephone No.: ‘* 6333 Central.” 


In view of the increasing demand, the Compagnie de Signaux 
et d’Entreprises Electriques has considerably extende “d its 
works at Riom. A branch has also recently been established 


in Italy. 
Mr. R. Stiriine has terminated his agreement with the 
Foster Engineering Co., Ltd., whose Scottish representative 


he has been for the past 10} years, and has commenced busi- 
ness on his own account as R. Stirling & Co., whilesa!e elec- 


trical suppliers, 67, Waterloo Street, Glasgow. He desires to 
receive trade price lists and circulars. 

Tue Foster ENGINEERING Co., Lap., has transferred its 
branch office from 67, Waterloo Street to 27, Blythswood 
Square, Glasgow (Telephone No * Douglas 324 ’’) under the 
management of Mr. W. Yuitle, late of Messrs. John T. 
Cartwright. 

Messrs. Reavett & Co., Ltp., have opened an office at 
49 & 50, Imperial Buildings, Oxford Street, Manchester, in 
charge of Mr. S. N. Howe. 


_ Catalogues and Lists —Sremens & EnGuisn Execrric Lamp 
Co., Lrp., 38 and 39, Upper Thames Street, E.C.4.—May price 


list of electrical appliances, accessories, and materials. 


THE MibL AND ELEcTRIC ManuracturinG Co., Lrp., Barford 
Street, Birmingham.—An illustrated catalogue of ‘‘ Baby- 
Paragon ”’ switches, anncuncing reduced prices. : 

Mr. S. H. Coutert, 52 and 54, Hampstead Road, N.W.1.—A 
priced and illustrated folder advertising ‘ Excel” fuses, taper 
pins, and small eabl » terminals, together with samp'es 

Tue BrirtisH Twomson-Hot ston Co., Lrp., Crown House, 
Aldwych, W.C.2.—An illustrated booklet dea'ing with the 
, Radiola Ill a radio teleph« ne receiving set. Priced. 

SweptsH Generat Evectric, Lrp., 5, Chancery Lane, W.C.2 
—Circular E.TV.9, describing, with illustrations, a new time 


limit overload relay. 

Marconi’s Wireess TeLteGrapn Co.. 
Strand, 
eu. 


3 Lap., Marconi House, 
W.C.2.—Sheets Nos. 28-32, describing the 3-kW type 
transmitter. Pamphlet No. 228, illustrating and des- 


Business N otes. 


cribing general utility receivers, including directio1 


Pampluiet No. 2235/4, dealing with multi-valve amp 
detectors, lf. magnifiers, and accessories. Pamphiet 


2241/2, describing the Marconi aerodrome ground stat 

‘THe 'LELEPHONE MANUFACTURING Co., LiD., Hoili 
Works, Marte.l Road, West Dulwich, 8. E.21.—A yw 
trated booklet dealing with the marine *' Laryngoph 
its applications. 

Messrs. Warpd & Goupstone, Lap., Frederik 
Fendleton, Manchester.—A priced and iliustrated leat! 
tising violet-ray high-frequency apparatus. 

‘THe British Etectric 'l’RANSFORMER Co., 
Street, W.1.—Catalogues 37 and 37a dealing respectiv: 
‘ Fiamingo ”’ fires, tableware, &c., and cooking appar 
cluding ovens, boiling plates, lnmersion heaters, @c.., 


Lap., 5 





y With 


tus, In 


Logether 


istrated 


with lists of reduced prices. Also a priced and il 
pamphlet describing the * Tricity ’’ combination cooker, 
Messrs. SIEMENS Bros. & Co., Lap., Caxton Hous 


minster, S.W.1.—Catalogue 170 


sulating tapes and compounds; and Catalogue 175, dea 
chain type cable hooks. 
Mr. J. A. Higgins, 28, Park Street, Clayton, Mancl 


An fliuetrated and priced pamphlet dealing with c.i. 
hittings. 

Messrs. Ransomes, Sims & Jerrertes, Ltp., 
well-illustrated catalogue containing details of 
trial trucks of various types. 

WESTINGHOUSE ELecTRIC INTERNATIONAL 
Street, Strand, W.C.2.—TIlustrated 

autovalve ”’ lightning arresters, 
pumps “ean to pipe line use 
building 

Eve TRIC EQUIPMENT MANUFACTURERS Pry., 
Road, South Melbourne, Vic.—Leaflets Nos. 
ing, respectively, 
trans formers. 

Le Carsone, Coventry House, South Place, E 
brochure describing the construction and performanc: 
“AD” cell. 

Tue LANCASHIRE Dynamo & Moror Co., 
Manchester.—New descriptive list of 
cage motors, type MT (List 701). 

Book Notices.—‘‘ Memorandum by the Senior ] 
Inspector of Factories on the Electricity Regulations 
Edition). London: H.M. Stationery Office. 


Ips 


electri 


Co., 2, 
pamphlets dd 
electrically-driven cer 


41 and 42, 
instrument changeover switches and 


L1D., 
* Lancashire ”’ 


ear, the substitution, in Appendix IT, 
missioners’ Regulati ons, for the previous 
lati ons for Overhead Lines. 

The Journal of the Junior Institution of Engineers 
1924. London: Percival Marshal! & Co. Price 2s.—1 
contains a list of officers for session 1923-24: a biog 


of the Electricit 
3oard of Trad 


note of Sir J. Fortescue Flannery, Bart. (President) ; 
on *‘ Water-Tube Boilers,’’ by L. M. Jockel: abst: 


lecturettes; reports of visits, &c. 


Unemployment.—There was an increase of 11,313 is 


number of registered unemployed during the week 
April 2lst. There has, however, been a reduction of 


since the commencement of the year. 

Recent Contract.— Messrs 
shipped ten ‘‘ Bastian” electric storage geysers for 
tion in the new Government buildings, Delhi. Several 


geysers have also been installed at the British Empit 


hibition. 


British Trade-mark Applications.—The following 
cluded among the recent applications for British trad 
Objectio ns against any of the proposed marks may be 
within one oo? from the dates mentioned : 


Dominoe. 445,830. Class 8.—Plug sw itching a} 
for te ole and for similar electrical purposes. The } 
Time Co., Ltd., 14 & 16, Carteret Street, Westminster 
April 39th, 1924, 


Wootophone. No. 446,637. Class 8.—Ap ee for 
telegraphy and telephony. F. E. Wootten, Ltd. 


Street, Oxford. April 30th, 1924. 
; Dexa. No. 439,831. Class 13.— Elec tric lamps. Hug 
ing, trading as H. Fleming & Co., The Pillars, Hig] 
Dundee. April 30th, 1924. 

Duraxa (lettering and desi gn). No. 446, 681. Cl 


Instruments and apparatus for use in wireless teleph 


telegraphy. Frank H. Page, 123, Oakfield Road, Peng 
don, S.E.20. April 30th, 1924. 
Sterling Dinkie (lettering and design). No. 446,94 


goods in Class 8.—Sterling Telephone & Electric C 


London, W.1. April 30th, 1924. 

_ Insulol. 444,599. Class 50. Oils prepared for « 
insulating purposes. Sterns, Ltd., 16, Finsbury Squat 
don, E.C.2. April 30th, 1924. 


Copper and Lead Prices.—Messrs. 
May 6th :—Copper (electrolytic) bars, £69 106., 5s. dé 
do. do. sheets, no change; do. do. wire rods, £79 1! 
decrease; do. do. h.c. wire, no change. 

Messrs. James & Shakespeare report May 6th :—Cop} 
(best ag ted), sheet and rod, no change; 
£31 5s., 35s. decrease. 
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South African Electrical Imports.—The following state- 


ment shows the value of the imports of electrical goods into 
the Union ol South Africa in 1923, according to thg official 
returns. ‘ihe figures for 1922 have been added and notes of 
the increases or decreases are given :— 
1922. 1923. Inc. or dec 
£ £ & 
Electrical material and 
machinery.— 
Batteries, primary . L1,000 4,000 «+ 18,000 
a secondary we ee 23,000 50,000 + 28,000 
Cable and wire . eee eve 198,000 360,000 +162,000 
Heating and cooking apparatus 25,000 30,000 + 5,000 
Lamps, il indescent ae ... 980,000 112,000 + 22,000 
Motors and parts... ... ... 87,000 225,000 +138,000 
Transformers jie. cceaht 2) en _ 48,000 + 29,000 
Other electrical material ... 528,000 605,000 + 77,000 


German Trade Activity in South America.—The 
Monthly Review of the Bank of London and South America, 
Ltd., for April states that German trade with Argentina grows 
in volume and value month by month. ‘‘ There were 22 
steamers ded in German ports with general cargo which 
arrived in Buenos Aires between February Ist and 27th, 
including one whole cargo of Baltic pine. Cellulose, printing 
paper, fencing wire, and steel and iron made up the majority 
of the bulkier goods, while every description of manufactured 
article was to be seen on the manifests. In rough goods and 
hardware the imnost noticeable feature of the month was the 
large quantity of steel and iron coming hither to well-known 
German houses, no less than three large consignments, which 
came near to being whole cargoes, arriving for the Cia. 
Thyssen Ltda. A large amount of Decauville material also 
came from German shippers to various consignees.”” In 
another p.ace the report refers to the small number of motor- 
cars possessed in Brazil in proportion to her population and 
territory, suggesting that there is room for British activity 
in this department of trade. 


For Sale——Heston and Isleworth U.D.C. electricity 
department has for disposal two 125-kW d.c. control panels 
complete. The Roads and Communications Officer, Salisbury, 
invites offers for a quantity of l.p. cable lying at Lakedown 
Aerodrome. (See our advertisement pages to-day.) 


The International Glow Lamp Syndicate.—As is perhaps 
fairly weil known, with the exception of some of the smaller 
factories turning out glow lamps, all the important under- 
takings in Europe are combined in the form of an international 
syndicate, Which exercises a controlling influence on prices 
in different countries. A little time ago it was found necessary 
for the parties to the agreement to meet in Berlin, when it 
was decided not only to adhere to the fixing of prices, but 
also to extend the scope of the syndicate to foreign markets 
in the sense that each works was allotted a specific number 
of lamps as the maximum measure of its export possibility 
to a definite country. In other words, a lamp export con- 
tingent has been fixed for each works, the explanation being 
found in the circumstance that the productive capacity of all 
the factories is largely in excess of the demands of 


the markets. In connection with this new orientation of 
the business it is announced that the Austrian Lamp Sales 
Association, which consisted of three undertakings under the 


hame of the ‘‘ Metax,”’ has been dissolved owing to the dis- 
integration of the dual monarchy and the consequential loss 
of markets, while at the same time new lamp factories have 
been created in the Succession States. 


Engineering Conference.—The invitation of the engineer- 
ing emp rs to the 17 trade unions, with which the workers 
in the engineering industry are organised, to set up a com- 
mittee to consider measures for the avoidance of disputes, has 





a to t arrangement of a conlerence for May 14th.—The 
imes 

,_Local Exhibition —Stoke-on-Trent.—The borough  elec- 
nual el er (Mr. C. H. Yeaman) has sent us a copy of 
the cat produced in connection with a ‘‘ Heat, Light, 
and P Exhibition "’ held at Hanley from April 24th to 
May 3rd. The exhibition was arranged by the Corporation's 
ectricity and Gas Departments, and there were nearly 80 
ae { heating, cooking, and lighting equipment, and 
applian r othe r bran thes of gas and electricity utilisation. 
u - ( * larger electrical firms were represented. Valuable 
ee f the catalogue are the advice on lighting and a 
nore | of electrical development by Mr. Yeaman. 

. New French Companies.—A new company has lately been 
‘nae nu Paris (11, Rue du Pont, Suresnes), with a capital of 
nw and the title La Société Hewittic, to enter into an 
” pe with the Hewittic Electric Co., Ltd., London, for 
we mar ture of the Hewitt mercury lamp, &c., in France. 
UA ne ipany has lately been formed in Paris (5. Rue 
le & vre ) with a capital of 20 million fr., and the title 
stead Hydro-electrique de la Diege, to establish hydro- 

‘Tl nts in the Department of Correze. 

trie sorts to Germany. Discussing the growth of the elec- 
ik, ilacturing industry in England in 1923 and the 


a nt of the export trade, a writer in a German news- 

Many = ats out that the English electrical exports to Ger- 

a we So insignificant that they are not even specifically 
erated in the German official statistics. 


Wembley Engineering Display and its Lessons,— 
“Wembley can teach the world certain lessons; equally, I 
believe, we can learn from it. For example, a critical inspec- 
tion of the Palace of Engineering reveals the fact that British 
engineering and metallurgical practice is able to deal effec- 
tively with the equipment of any and all of the world’s indus- 
tries in every technical direction. It discloses that, as regards 
inventive ingenuity, sane design, sound material, and un- 
questionable workmanship, we are second to none. Now let 
me carry the examination a little further. If we consider 
to-day’s British prices for engineering products and compare 
them with our pre-war prices, and then consider the multitude 
of new and additional elements which have now to be covered 
in our costs, two conclusions are definitely forced on us; 
first, that our technical efficiency of production must have 
sensibly increased, and, next, that there can be little possible 
margin of profit. The engineering display, taken as a whole, 
complete refutes any charge of decadence or slackness in the 
technical progressiveness of our industry. At the same time, 
gentlemen, we cannot deny that the courage and enterprise 
displayed in our engineering exhibits is really a national 
gesture, and is in no sense a reflection of any degree of true 
prosperity. Behind the Wembley picture we are forced to 
realise the existence of the low-wage rates of our skilled men, 
the high ratio of unemployment in many sections of the 
industry, the keenness of competition, the difficulty of obtain- 
ing contracts, and the unstable faith and confidence of the 
consumer. To these facts | would add that we are now faced 
with demands for wage increases, with higher prices of coal 
and consequent increase in the prices of all our raw materials, 
while at the same time we cannot be blind to the nature of 
some of our recent contracts—in some degree they are highly 
artificial in their genesis.’"—Extract from the speech of Lord 
Weir at the British Engineers’ Association Luncheon last week. 


Russian Electric Steel Works.—The General Metal Com- 
mission has sanctioned the provision of a new rolling train 
for the Electro-Steel Works on condition that the train is 
made by a Russian works. The order has now been placed 
with the Kramatorsky works, which has undertaken to de- 
liver it at a price not higher than that of a foreign train, 
plus import duty and cost of freight. 


Czecho-Slovakia.—A net profit of 10,798,960 kr. was made 
in the past year by the Ceskomoravska-Kolben Aktien-Gesell- 
schaft, Prague, from which a dividend of 320 kr., or 40 per 
cent., was distributed. The only department which was fully 
employed during the year was the electrotechnical. The com- 
pany has just secured the contract of building a power station 
to supply the city of Spalato with electricity, for the carrying 
out of which a company has been formed with a capital of 
20,000,000 dinar, of which the city subscribes 62 per cent., 
the remainder of the capital being provided by the former 
Spalato water power company and the Ceskomoravska. 


Taxation and Industry—As the British Chambers of 
Commerce will probably be invited to give evidence before 
the Parliamentary Committee on National Debt and Taxation, 
steps are being taken to ascertain the views of the various 
Chambers on a series of questions submitted which cover the 
whole field. It will be remembered that the Committee, 
under the chairmanship of Lord Colwyn, is charged ‘‘ to con- 
sider the report on the National Debt, and on the incidence 
of existing taxation, with special reference to their effect on 
trade, industry, employment, and national credit.’’ With 
such wide powers it is necessary that the Committee should 
regard the problem from every angle, and in consequence the 
inquisition in which the various Chambers of Commerce are 
invited to participate is of a very searching character. There 
are sixteen questions, starting with the effect which the 
National Debt has on the supply of credit and of permanent 
capital for trade and industry, with particular reference to the 
effect of the Floating Debt; and ending with the effect of the 
Customs and Excise duties on the prices of commodities, and 
on internal and external trade. Individual members are being 
invited to submit to their Chambers their views of all or any 
of the questions, in writing, these views to be collated and 
summarised by the various Parliamentary Committees for sub- 
mission to the Central Chamber. 

Some of the questions will no doubt be exhaustively treated 
bv those commercial leaders who have special knowledge of 
the subject, as it would be next to impossible to answer them 
in a few words; and some of them touch points that have 
agitated industry for a long time past. For instance, parti- 
cular attention is being paid to the effect of a high income 
tax on the withdrawal of trade income that could otherwise 
be counted on for the expansion of business, ‘‘ and which, so 
capitalised, would produce a high rate of profits due to man- 
aging ability and to the calculated risks of personal enter 
prise.’’ Another point is the advisability to pursue a policy 
of debt repayment during a period of trade depression. The 
incidence of Death Duties and Stamp Duties is also to be 
investigated; while Question 15 is likely to arouse an old 
controversy : ‘‘ To what extent (a) in the present depression, 
and (b) in a period of normal trade, is the ordinary assump- 
tion correct that the tax on commodities is borne by the con- 
sumer?” 

Never before has euch an exhaustive inquiry been submitted 
to the individual members of Chambers of Commerce, and the 
results of the inquisition should be valuable, 
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Metric Equivalent Tables.—Tae Centra TRansiations Iv- 
stitute, Lrv., si-3, Salisoury House, K.C.2, has sent us a 
copy of a set of tables for the conversion cf English measures 
to their metric equivalents and vice versa. It is issued at 6d. 
(post free). 

Social Event.—On Saturday, April 26th, the manage- 
ment of the Union Uable Co., Lid., in accordance with a long- 
standing custom, entertained the whole of its stall frou 
Dagenham Dock at a concert at St. Margaret’s Hall, Barking. 
Mr. J. Snow Huddleston, general manager, presided, and at 
the close Mr. H. C. Goodwin voiced the thanks of the 
emp!oyés. 

District Council’s Report.—In the annual report of the 
District Industrial Council No. 5 for the Electricity Supply 
Industry (West Midlands Area) it was stated that the proceed- 
ings during the year had been conducted in complete harmony. 
No difficulties had arisen which it had not been found possible 
to deal with satisfactorily by negotiation. An application for 
a general advance of 10s. per week in the rates of pay of all 
employés has been referred to the various district councils 
for negotiation. ‘The hope is entertained that a satisfactory 
settlement may be reached shortly. 

Success at the Calcutta Exhibition—The Cable Acces- 
sories Co., Ltd., informs us that it was awarded a gold medal 
for its exhibit of electric light fittings, fires, ‘switches, fuses, 
radio apparatus, &c., at the recent Calcutta Exhibition. 

British Empire Exhibition Notes.—Messrs. A. REYROLLE 
AND Co., Lip., have issued a little pocket book which acts as 
a guide to their stand, and provides a convenient detachable- 
leaf memoranda pad. , 

BROOKHIRST SWITCHGEAR, Ltp., has sent us a list of some 
of the switchgear which it has supplied to numerous exhibitors 
in connection with their displays. The company’s control 
panels are very largely represented. 

Swiss Industries Fair.—We are informed that the elec- 
trical industry will be substantially represented at the eighth 
Swiss Industries Fair to be held at Basle from May 17th to 
27th. The Fair will be housed, on the coming occasion, in 
new quarters, the former Fair buildings having been destroyed 
by fire. Dr. Meile is the managing director. Last year traders 
from 21 different countries attended the Fair. 

Tramway Employés’ Wages.—Acting against the advice 
of their union, which recommended that the application for 
increased wages should be treated as a national matter, the 
employés of the Manchester tramway undertaking have applied 
for an increase of 8s. per week 








Lighting and Power Notes. 


Argentina.—Hypro-Etecrric ScuemMe.—According to the re- 
port of the Sociedad de Empreza de Luz y Fuerza, of Men- 
doza, the Supreme Court of the Argentine has given a verdict 
in its favour in respect of the action brought against the 
Government re!ative to its concession for the establishment 
of a hydro-electric generating station on the River Mendoza. 
As a result of this verdict, negotiations have been entered into 
with the Government for a new concession for a period of 
65 years, which will enable the company to considerably 
extend its tramway and electricity undertaking. New plant, 
consisting of a 1,000-h.p. Diesel engine and dynamo, was 
added to the central station during March last. 


Barnstaple.—Loans.—The Town Council has received the 
sanction of the Electricity Commissioners to a loan cf £2,250 
for a 300-kW generating set, and to a loan of £852 to cover 
excess expenditure on condensing plant. Application has 
been made for a further loan of £2,400 for a coal conveying 
plant, &c., for the electricity works, and for a loan of £1,000 
for extending the cables to Sticklepath Hill. 

Barrow.—PRoposeD WATER-POWER ScHEMES.—The General 
Purposes Committee has authorised the Electricity Commit- 
tee to make further investigations into the proposed utilisa- 
tion of the water-power at Backbarrow, on the River Leven, 
upon which the electrical engineer has submitted a report and 
scheme, and to report again on the proposal. Messrs. Vickers, 
Ltd., have offered to assist the Corporation in this matter. 

Burnley.—Evecrricity Suprty.—At a recent meeting of the 
Electricity Committee it was decided to carry out various 
extensions to mains and construct a sub-feeder in Padiham 
Road district. The electricity engineer was instructed to report 
on the possibility of extending the electricity supply in Higher 
Brunshaw district by overhead wires. The Committee decided 
to install a 1,000-kW rotary converter at the e'ectricity works. 

Chester.—ExTension or Suppty.—The Electricity Commit- 
tee, after negctiation with the Duke of Westminster, has de- 
cided to give a supply of electricity to Eaton Hall and to 
Eccleston. The terms include a guarantee of a gross annual 
income of £1,000 from this area. 

Connah’s Quay.—Etectriciry 1x ButK.—The Council has 
entered into an agreement with the North Wales Power Co. 
for a bulk supply of electricity, and expects to be in a 
position to distribute electricity by the commencement of 


next winter. Sanction has been obtained from t 
city Commissioners to loans for the tollowing \ 
erection of overhead wires and underground muins: 
excavations, &c.; and the erection of a sub-stuation. 

Continental.—beiGiuu.—In the report for last 
Socizte des Ventrales iuiectriques des Liabdres, of 
states that the capacity olf tue Main generating + 
been increased to <4,Uuu K\\, and thut of the Lod ¢ 
trom iJ¥,20U to 244,100 k\V. ‘ibe length of the h.p 
tion mains has been extended fiom iii to 134 mie 
l.p. Mmiuwins trom 195 to 2410 mues. In order to 
mucreasing demand tor electricity, the capacity of 
station 1s to be increased to 5U,UWU0 KW. 


A new steam turbo-generator of 2,00U-kW capacity 


ineet the 
Cue centy) 


installed at the power station of the Société des Cin 


lhieu, of thieu. 

FRANCE.—A concession has been secured by tl 
Hydreélectrique de la ‘Vardoire, of Montbron (Uha 
the construction of an electrical distribution ne 
public and private requirements in the depart 
Uharente and Dordogne. 

Lhe Societs Kiectrique du Nord-Ouest has been 
to erect a h.p. transmission line to supply th 


Bethune, und a second line to link up Bully, Lozingher 
Beuvry and the St. Omer district, and aiso a h.p. lune 


Andruick to ‘Lournehem, linking up five communes, 
has also been given to construct a |.p. transmiss! 
supply 15 communes in the department of the Pas 

ihe Societe Hydroéiectrique de ia Viege has be 
to take over certain concessions and undertakings 


Socicté des Hauts Fourneaux et Fonderies de Pont-a-)\ 


situated in the department du Correze. ‘ihe schem 
the transter of works and undertakings for harn 
River Diége, in the commune of Roche-ie-Peyroux. 
pany’s capital is 20,000,000 fr. 

‘Lhe plant at the generating station at Gennevilli 
Union d’#lectricité, of Paris, is shortly to be increas 
addition of a sixth generating set of 40,000 kw. 

SWEDEN.—At the annua! meeting of Svenska Va 
foereningen, it was stated that the water power de 
Sweden totalled 1,550,000 h.p. at the beginning otf 
power station is under construction at Lilla Edet, 
have a capacity of about 30,000 h.p., and at Lani 
the Dal River, with a capacity of about 33,600 h.p. 
Edet works will probabiy be completed next yeur, 
it Lanforsen in 1927.—KReuter’s T'rade Service (Sto 


Russta.—The Soviet Government has, it is reported, 1 


ised the plant of the Société de Force Electrique 
the plant at the generating station is to be increas 
uddition of two 10,00U-kW turbo-alternators and thr 

Coventry.—Loans.—The Electricity Committee h 
mended to the Town Council that application be ma 
tilectricity Commissioners for sanction to the bor 
£30,000 for mains and £10,000 for transformers 
station equipment. 

Edinburgh.—Proposep New Piant.—At a 
of the Corporation, the recommendation of 
Committee to install a 15,00U-kW generating set at 
station "was discussed. It was pointed out that 
plant must be installed for the winter of 1925-26. 
un alternative proposal that the existing buildings 
bello be extended to accommodate two generatin; 
25,000 kW each, and that one set of 25,000 kW be 
in the meantime, the estimated cost being £372,000 
of the importance of the subject, the discussion was 
to a special meeting to be called at an early dat 

Ayrshire Electricity Board—The Ayrshire | 
Board, which has taken over the Kilmarnock and 
tricity undertakings, and now operates the electric 
the county of Ayr and burghs therein, held its first n 
Kilmarnock, on Friday last, May 2nd. Mr. Bexon, 1 
engineer and manager of the Kilmarnock Corporati 
city Department, has been appointed by the Board a 
and general manager. All negotiations relative to 
supply in Ayrshire, in future, should be address 
W. C. Bexon, Power Station, Greenholm Street, K 

Haslingden.—Loan SancTionep.—The Council ha 
the sanction of the Electricity Commissioners to th: 
ing of £5,000 for mains. 

High Wycombe.—E ectricity Surpty.—The Rur 
Council has decided to consent to Aylesbury Corpx 
tending its cables into the rural area and supp! 
sumers direct. 

Irish Free State.—Kinastown (Co. Dusiin).—At 
public meeting it was unanimously resolved to o} 
Dublin Electricity Supply Bill, the East Leinster | 
Supply Bill, and the Irish Hydro and Peat Elect 
Bill at present before the Dail. 

DustIn.—The Corporation is insta’ling a 5,000-k' 
turbo-alternator, with condensing plant and pipewor 
Pigeon House electricity works, the ccst to 
revenue. 

Kingussie.—Proposep Water-Power Scuemr.—T! 
Council has under ccnsideration a proposal to intr 
electricity scheme in the town. A water-power 
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Liskeard (Cornwall).—Proposep Execrriciry Suppty.— 
The Town Council has deferred for further information appli- 
cations fron a Plymouth firm and the Liskeard Gas Co. for 
approval and assistance to schemes fcr providing an electricity 
apply in the borough. It was stated at a recent meeting of 
the Cour that negotiations had been proceeding with “the 
Plymouth firm since 1920, and the Council had practically 
given it permission to proceed, but was anxious nct to allow 
the esta ment of a monopoly. 

London.—F'ULHAM.—Owing to a breakdown at one of the 
aul on April 30th, the electricity supply in the 
vicinity of Walham Green was cut off for about 20 minutes. 

Lytham-St Annes. —Year’s WorkinG.—For the year ended 
March 3lst last, 2,868,282 kWh was sold, as against 2,277,875 
for the | eding year, and the number of consumers con- 
nected was 4,914. 

Manuchester.—YeEAk'’s Workinc.—The accounts of the elec- 
tricity undertaking for the past year show a profit of 
£110.24. The sale of electricity has increased by 36 million 
kWh as compared with the previous year, the respective 
figures for the two years being 222 and 186 million kWh. 


The number of consumers has increased from 27,510 to 30,554. 
Se on pre-war 


Price Reduction.—IsLInGton.—The increa 
for all elec- 


charges is to be reduced from 50 to 25 per cent. 
tricity other than public lighting. 


was a profit of 


Rawtenstall.—Yerar’s Workinc.—There 
the past year. 


£6,400 « electricity undertaking during 


St. Asaph ( Flint).—Evectricity Suppty.—The Rural Dis- 
trict Counci] has consented to the application of the Gwynedd 
Trust for an Order authorising it to supply electricity in 
the district. The Council has decided not to support the 
application of the Prestatyn Urban District Council for power 
to supply electricity in the parishes of Meliden and Dyeerth. 


Tamworth.—E.ecrricity SurrpLy.—The Town Council pro- 


poses to enter into an agreement with the Poole Hall Colliery 
Co., Ltd., Polesworth, for a eupply of electricity to the 
borough. The company will undertake all the work in con- 
nection with the scheme. and provide a supply for tbree 
vears, When the undertaking is to te banded over to the 
Council ie estimated cost of the scheme is £25,000, which 
includes the laying of ones and 1,000 services. The scheme 
is to he sulbmittted to the Electricity Commissioners for their 
approval. 


Ulverston.—Inquiry.—On April 29th. Col. T. C. Ekin held 
in inquiry into the application of the Urban District Council 


for a S; Order authorising it to supply electricity 
throug! the urban district and the parish of Osmother'e y, 
in the rural district of Ulverston, by obtaining a bulk supply 
from Ba Mr. F. W. Poole, clerk to the Council, w od 
tlined proposed scheme, stated that it provided for 
verhead transmission lines from Barrow and the supplying 


f electri by i Barrow Corporation at a charge of 1.25d. 


perkWh. It had been agreed that Ulverston should receive 
2b per ce commission on electrical energy taken by other 
bodies on the line of route between Barrow and Ulverston. 
jections were made to the scheme on the ones that there 
sa] ity of the scheme becoming a charge upon the 
xa] rat The inquiry was closed, and the inapector visited 
the prope site of the sub-station. 


United States.—Exectriciry ScHEMEs.—According to the 
Electrical World, work has commenced on the Illinois Electric 
Power ( steam plant on the Llinois River, opposite Pecria. 


he st will eventually have five sets, with a total 
ipacit 100,000 kW. The section now under construction 
il include two 20,000-kW turbo-alternators, each served by 
10 bol fired with powdered coal. Electricity will. be 


reherated at 13,200 V, and the supply for local consumption 

be ismitted across the river at this voltage by sub- 
les to the Peoria station. The supply to Spring- 
Held, Lil. a distance of 70 miles, will be stepped up to 
War Department has re- 
G.E. gener- 


SHoat PLtant.—The 
enlly j | an order for four vertical waterwheel 


SHE 3 LI 


ators the Wilson dam hydro-electric project at Muscle 
Shoal. four generators are each rated at 32,500 kVA, 
DW | 0.5 p.f., 100 r.p.m., 12,000 V, three-phase, 60 
cycies. sé generators will compose a part of the proposed 
installat of 18 sets, which will have a total ultimate 


capacity 


approximately 450,000 kW.—Power. 


Whitchurch.—Sprciat Orper.—The Whitchurch and Dis- 


- anal Kents.) Gas Co., Ltd., has applied to the Electricity 
Sonim ers for a Special Order, authorising it = > supply 
Mectricity within certain parishes in the rural distri 

York. y Puant.—In order to meet a demand from the 


. 


“ + ‘ North. Eastern Railway Oo. for an electricity supply, 
tart i ity Committee proposes to install one 6,000-kW 
ari rator, with a new switchboard and a 30-ton ‘crane. 


——  cctricity works, and to remove a 1,250-kW eet, at an 
Sere i cost of £36,800. Application is to be made to the 
£10 000 Commissioners for sanction to the borrowing of 


r Mein 


Tramway and Railway Notes. 


Australia.—_Hosarr (T wy —The Tramways Committee 
has submitted a proposal to the Government Railway Depart- 
ment to run tramcars on the railway lines. 

MeLBouRNE.—The chairman of the Tramways Board an- 
nounces that the Board is proceeding immediately with the 
conversion of the cable tramways to electric traction at a 
cost of £4,000,000.—Reuter (Melbourne). 


Birmingham.—New Rovute.—The extension of the tramway 
system to the Lickey Hills was recently completed. The 
electrical energy for the new route is supplied by the Cor- 
poration Electric Supply Department. 


Blackpool.—Yrar’s Workinc.—During the year ended 
March Sist last, 353 million passengers were carried on Cor- 
poration trumway and ‘bus services, an increase of nearly 
34 millions over the preceding year. The passengers carried 
by the tramway undertaking numbered 34,467,843, an increase 
of 2,927,055, and the receipts were £273,041, an increase of 
£3,379, the receipts per car wile being 25.15d., as against 
26.25d. 


Continental.—SwitzerLanv.—It is announced that the elec- 
trification of the Olten-Basle section of the Federal] railway 
system has now been completed, and that electrically-operated 
trains are now being run from Basle to Chiasso, via the St. 
Gothard tunnel, a distance of 210 miles. 

The plan for the electrification of the Swiss railways, drawn 
up in 1914, has undergone notable changes. At first 1930 
was appointed as the date for the termination of the work; 
now it is hoped that the conversion to electric traction will 
be completed next year. Electric trains are already running 
on the Saint Gothard, Chiasso-Lucerne-Zurich, Lucerne-Olten, 
Goldau-Zug, Immensee-Rothkreuz, and Berne-Thun lines. On 
the Simplon line the Isella-Sion section has been electrified 
The Zurich-Berne line (150 kilometres) will be finished in 1925 

—Reuter’s Trade Service (Berne). 

PortuGAu.—Contracts have recently 
electrification sof the railway between 
which serves the seaside resort of Mont 


been placed for the 
Lisbon and Cascaes, 
Estoril. 


Dearne Valley.—Licur Rai.way.—lt is anticipated that the 
Dearne Valley Light Railway will be completed by the end 
of June, when it is proposed to connect it with the under- 


taking of the Mexborough and Swinton Tramways Co., and 
run through services on two systems. 
Soudan.—KuHARTOUM.—The Municipal Council has under 


for the linking-up of Omdurman and 
A company will take up the 
—Electric Railway and 


consideration a project 
Khartoum with a tramway. 
matter if negotiations prove successful. 
Tramway Journal. 


Houghton-le-Spring.—Tramway Service WITHDRAWN.—The 


Sunderland District Electric Tramways, Ltd., has notified the 
Rural District Council of its intention to discontinue the tram 


service from Herrington Burn to Penshaw. A motor-'bus ser- 
vice is to be substituted. 
London.—Raitway Acciwent I[nquiry.—The Miuinistry of 


Transport opened an inquiry on April 30th into the collision 
which occurred on April 27th near Euston between an excur 
sion train from Coventry and an electric train from Watford 
Percy Gower, driver of the excursion train, stated that he waa 
pulled up by the home signal just outside Euston. After the 


train had halted for a few minutes be sent the fireman up 
to the signal box to remind the signalman that the train 
was sti'l standing. The guard of the electric train said he 
was not aware that anything was wrong until the brake of 
the train was suddenly applied. Arthur Haggis, signalman 
at Camden No. 1 box, stated that the excursion passed his 
box at 7.49 a.m. Just afterwards the 7.15 electric train from 


Watford was offered to him and accepted. Arthur Chambers, 
an assistant in Euston No. 4 box, said that one of the two 
trains was accepted on the fast line. The signalman at 
Camden No. 1 box then offered him the electric train on the 
slow line, and he accepted, thinking that the excursion train 
was on the fast line. whereas it was on the slow line. The 
inquiry was adjourned 


Rawtenstall.—Year’s Workinc.—The accounts of the Cor- 
un eo t for the ended March 


poration tramway year 
3lst last show a profit of £65 
United States.—New Yorx.—According to The Times, 


details of a scheme calling for the expenditure of $687,000,000 
ia connection with the suburban transport problem of New 
York have been announced by the Transport Commission. 
The plan, drawn up by the Commission's consulting engineer, 
Mr. D. L. Turner, involves the construction of a railway 
system designed exclusively for suburban traffic within a 
radius of 40 miles round Manhattan Island. It is propesed 
to construct a four-line loop underground railway in Man- 
hattan, making a belt through 57th Street, running thence 
‘down town "’ on the West Side to the Battery, “ up town " 
en the East Side, and continuing to a terminus in the 
Bronx at 149th Street. An outer double-line, and in some 
places four-line, loop would link up the termini at Jamaica, 
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Long Island, and at Jersey City, and new termini for five 
railways and two other places in New Jersey about five 
miles from Manhattan. In New York City it is proposed to 
construct two ‘‘ super streets,’ 120 ft. wide and in three 
levels—the top for light traffic, the middle for heavy vehicles, 
and the lowest for subways. The cost of the scheme would 
be borne, to the extent of $18,000,000, by the railways of 
New York and New Jersey, $93,000,000 by the City, and 
the remainder by the State and county governments of New 
York, New Jersey, and Connecticut. Last year suburban 
traffic amounted to 356,000,000 passengers, of whom the rail- 
ways carried 257,000,000. 





Telegraph and Telephone Notes. 


A British Empire Exhibition Telegraphic Record.— 
THe Kine’s Empik— Messaui great telegraphic feat 
was performed in connection with the King’s opening 
of the Exhibition. It was arranged that immediately 
after opening the Exhibition the King should hand in a lz 


word telegram conveying his announcement of the 
the whole Empire by the Post Office, the Pacific Cable Board, 
and the Eastern and Associated ‘Telegraph Companies. A 
wire was joined up from the Wembley Exhibition 
Stadium office to the Central Telegraph Oflice im close proxi- 
mity to the Imperial cables. A second line was joined by 
the side of it to the Eastern and Associated Telegraph Co.’s 
office in Moorgate Street, and the message sent round the 
Empire from east to west. Thus the route was Wembley; 
Central Te!egraph Office; Halifax, Nova Scotia; Montreal; 
Bamfield, Vancouver; Fanning Island; Fiji; Auckland, New 
Zealand, and Sydney. At that point the work of the Post 
Office, the Imperial cable, the Canadian Pacific Railway, and 
the Pacific Cable Board came to an end. ‘The message was 
then telephoned across Sydney to the offices of the Eastern 
and Associated Telegraph Companies, and on the homeward 
journey it came by three routes simultaneously and for a 
portion of its journey by four routes. It went to Cocos, 
Rodriguez, Durban, Cape Town, St. Helena, Ascension, St. 
Vincent, Madeira, and also from Sydney to Singapore, Madras, 
s3ombay, Aden, Suez, Alexandria, Malta, Gibraltar. Thus it 
came home by a triple route to England, and the office of the 
Eastern and Associated Telegraph C ompanie s had the curious 
experience of receiving the message almost simultaneously to a 
second by four different routes. 

At the Stadium office at Wembley Post Office officials had 
the interesting duty of watching two telegraph instruments, 
on one of which the message went out immediately the flags 
were unfurled, whilst at the other in the space of 80 seconds 
the message was received after having gone round the world. 
Then, written on an Eastern Company's telegraph form, it was 
delivered by a Post Office messenger, and a map of the route 
was enclosed for the information of the King. 

Practically the whole route, with 17 transmissions on the 
direct journey, was worked by Wheatstone or by adaptations 
of Wheatstone to siphon working still using the Wheatstone 
transmitter.—Telegraph and Telephone Journal. 


Continental Radio Service—Sreciar, OLympic 
ARRANGEMENTS.—In connection with the Olympic 
are being held in Paris from May 3rd to July 27th, the Mar- 
coni Co., in conjunction with La Compagnie Radio-France, 
has arranged for special facilities for the rapid transmission of 
telegrams between Paris and London. A quadruple Baudot 
service has been installed between the Colombes Stadium 
Government Telegraph Office and the offices of La Compagnie 
Radio-France in Paris, whence the messages will immediately 
be transmitted by wireless to London for delivery. 


fact to 


GAMES 
Games that 


International Telephony.—Paris Conrerence.—Representa- 
tives of the European powers met in Paris on April 29th with 
a view to creating an International Advisory Committee on 
long-distance telephony in Europe. Three sub-committees 
were appointed to examine technical questions. Their labours 
lasted the whole week. Colonel T. F. Purves, engineer-in-chief 


to the British Post Office, represented Great Britain —Daily 
Mail. 


Mexico.—New Rapio Stations.—The Mexican Government 
intends to substitute in its radio-telegraphic installations the 
continuous wave for the spark system. It appears that it 
had already arranged contracts in Germany for four stations 
of this kind at a cost of one and a half million pesetas. These 
stations will be set up at Merida, Vera Cruz, and Tampico. 
The stations of the old type at these places will be trans- 


ferred to the Islas Marias, La Paz (in Lower California), 
Guadalajara (in Jalisco), Acapulco, afd to the State of 
Guerrero. 

Sweden. — Taxit-caB Rank TevernHones.—The following 


arrangements have just been installed in Norrkoping (pop. 
60,000) to obviate the trouble which the public experienced in 
telephoning for taxicabs; it often happened that one had 
to ring up three or four cab ranks before finding one with 
an available taxi. Under the new arrangement the “ Oab 
Union "’ pays the telephone authority for two telephoaists in 





ed 





the local exchange to deal with ‘cab calls”’ 
‘cab position.”” There are nine cab ranks, each for % 
at each rank there is a c.b. instrument associated vith thres 








jacks. When a plug is inserted in a jack the is on 
pleted through a 3,000-ohm resistance. Each chauffeur jg py 
vided with a plug, and it is his duty to insert the » 
in a jack when he is free at the rank. The “ cab operat 
by pressing a key, causes “‘ marking’’ lamps associated 











each rank to light, if a plug is in any jack at 
This shows where there are cabs free. Each line 
rank has also an ordinary calling lamp for the 
calls made from the rank. 

There are two transfer lines in the outgoin; 
multiple, so that when a subscriber asks for 5, 
answering telephonist puts the caller through to the “ 
operator’; this operator presses the ‘‘ marking ’’ key 
ascertains at which ranks cabs are free, and choo 

































































the ray 
nearest the calling subscriber. The “ cab operator ”’ hag ; 
front of her a map showing the nine cab ranks, and, 
list of the streets, showing which are the first, s nd, 
third most suitable ranks. The public can order cabs 
advance, the orders being ticketed and then passed on: 
the relative rank 10 minutes befcre the cab is required 
Svensk Trafik-Tidnis g ; 














The Telephone Service.—INcreaseD Catis.—The Post Of 
Telephone Department states that in 1923 local calls increas 
from 710,000,000 to 803,000,000, and inland trunk calls 
creased from 56,362,000 to 66,543,000, while the 1 imber 
stations was 102,000 more on December 3lst, 1923, than 
the same date in 1922. 

Rate Repucrion.—Mr. P. 
chequer, in introducing the 
mons on April 29th, 



































Snowden, Chancellor ; 
Budget in the House of Cop. 
announced that certain Post Office red 























tions would be proposed by the Postmaster-Genera Thes 
as set out in a White Paper, are that local telephe 
miles) will be reduced from 14d. to 1d., and calls of from 5 


74 miles will be 





reduced from 24d. to 2d. t 
discount of 5 per cent. on calls in excess of 2,000 per ann 
will be abolished: certain day trunk call fees will ber 
duced, the scale of charges for removals will be modified, a 
various other reductions made in charges. The propos 
alterations will result in a loss of revenue of £500,000 in 1 
25, or of £1,000,000 in a full year. 


Concurrently t 






















































































Radio Notes. 






Belgium.—Brvusse_s Sration.—The 
tion at Brussels was closed from 
Transmission is to 
wavelength is 
280 metres, the 
to be 





radio broadcasting s# 
May dth to 8th inclusiy 
recommence on May 9th, when ap 
to be employed, probably between 220 
exact length depending on trials which 
made.—Daily Mail. 







eee 










Brazil.— BROADCASTING STATIONS.— 





Permission to establ 










four radio broadcasting stations has been granted by t 
Ministry of Public Works of Brazil to the Brazilian Ra 
telegraph Co. The four stations are to be located at Sao Pau 
Bello Horizonte, Bahia, and Pernambuco.—Comme Report 

Edinburgh Station —OrrictaL Orrninc.—On Thursday, M 
Ist, the British Broadcasting Co.'s Edinburgh station 
Inaugurs — officially at 9 p.m. The call signal of the » 
station is 2 EH, and its wave length 325 metres. 






France.—LaA Union FRANcAIseE.—A new association bit 
lately been formed in Paris (35, Rue Tourneport), with thi 
title of La Union Frangaise T. S. F., to popularise the rang 
movement in France. 








Honolulu.u—New Broavcastina Station.—According to # 
announcement by the director of the Pan-Pacitic U: 
recent meeting at New York, a radio broadcasting station 
being established in Honolulu from which programmes 2 
English will be broadcast to islands of the Pacific and Onent 
—Reuter. 









Liverpool Relay Station.—Site Cuosex.—The B.B. Co. boi 





definitely decided on the site 
and already work has been commenced with a v to t 
station being opened by June Ist. The director of the stat 
will be Mr. H. Cecil Pe irson, at present assistant direct 
at the Birmingham station, and he will assume his duties 
Liverpool within a fortnight, with an assistant and thre 
engineers. For the aerial support the chimney of Mess: 
Milner’s Safe Works has been adopted, while the aerial its 
will be of the cage pattern. 





for the Liverpool] re stat) 














Loud-Speakers at Wembley.—Broapcast Mcsic.—“’ 
visitors wander in the pleasure grounds of the Britis 
Exhibition they will never be out of the range of m 
duced by loud-speakers installed on the Western Electr 
‘* Public Address *’ system, the familiar horns being in 4 
cases cleverly concealed. 






} erever 























United States.—Stanparp FReQuency TRaNsMIssio! 
The Bureau of Standards is transmitting special! signals 
standard frequency about twice a month which can 
and utilised in general east of the Mississippi River 
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at 8 speci gpecial signals are of use for testing, standardising wave Kirkcaldy.—May 26th. Electricity Works. Cables and 
pe P 23 cab meters, 1 adjusting transmitting and receiving apparatus. roadwork. (See this issue.) 
: vith threg The t issions On May 20th and June 5th will be of special K , eat . - — 
ae — interest ship operators, those on July Tth to naresborough.—Urban District Council, Static sub- 
—s + 18 BOM amateu and those on June 2th to broadcasting station ae er a. and Lp. canes, Bobwoms, Menwermet 
a — operat The accuracy of these signals is within three- kiosks and transformers, service cables, &c. (See this issue.) 
“3 Perator tenths of one per cent. Infor mation on how to use them and London.—H.M. Orrice or Worxs.—May 16th. Steel con- 
it "tage. more detailed information is given in Letter Circular No. 92, duit and fittings for electric wiring. (See this issue.) 
" ~ = which y be obtained, on application, from the Bureau of Inp1a Store DeparTMENT.—May 27th. Telegraph insulators, 
he ws aa Standa: Washington, D.C. All transmissions are by un- porcelain, screwed-pattern telephone repeater equipment. (See 
eipt modulat a oe npg ave telegr: iphy. A complete frequency this issue.) 
ranst psa ‘‘{ ll,’ ‘ standard frequency 
in ee trans n includes a ge neral ca : sti i i od : \ ! _— Maw O7¢4 r Sa a . : 
neta sional nd “‘ announcements.”’ The “ pile call’ is given ae aw sth. [ oan District Council. L.p. 
to th t the beginning of an eight-minute period, and continues for om — “i hums of ‘ — — Ar Penny 
O the “« vo . ; ‘ suspens ro chways 
ig” key sbout two minutes; it includes a statement of the frequency. ind suspension lighting of highways. (April 25th.) 
Ox the rau The . a ym ye —, 8 a rr « oo, — Manchester.—May 28th. Electricity Committee. Twelve 
ate has j dashes = oe ca { esters \ Tho “a, ing; this signal months’ supply of cables, potential and current transformers, 
ral and contir ior 4 our ym ia SP accermcnapre amor f electricity meters, and time switches. (See this issue.) 
ge reon the s » frequency as the ** standard frequency signa : , ; 
second are on MS STOQeCnC, 7 a aac 4 . , 
rder cal ind contain a statement of the measured frequency. An an- New Zealand.—WEe.LLINGTON.—June 17th. Public Works 
pa - nouncement of the next frequency to be transmitted is then a nt. Oil switches, relays, and current transformers 
S ire given wed by a four-minute interval while the trans for the Lake Coleridge scheme ” 
™ mitting set is adjusted for the next frequency June 24th. Twelve electric ranges for the Mangahao power 
scheme.* 
™ + July 15th. Twelve sub-station transformers for Waikato.* 
ay, LCT eas Penang.—Georce Town.—May 20th. Municipal Commis- 
NK caus sioners. One 3,000-kW turbo-generator and condensing plant. 
> number i] 3 
905 nee Contracts Open and Closed. (April 25th.) 
Han : ‘ ’ > . — ~~ Scity , Ns > eve 
The date given in parentheses at the end of the paragraph - a -ee poe uty at ym a meee _ a 
r of the indicates the issue of the ExvectricaL Review in which the 100-KVA. 3-ph Semmens ore 11.000 WV: two MOLVA 
use of ( ‘Official Notice’ appeared in our advertisement pages. ove Ee eens Sens ep pt 0 as 
Office red suites ad pages.) banks Scott-connected transformers, 11,000/200 or 100-V; two 
C1 Thes 200-kVA banks Scott-connected transformers, 11,000/1,000-V 
hone call O en (See this issue.) 
ol Pp ” Sheffield —June 3rd._ Electricity Department. Plant _re- 
a Aberdeen.—May 2Ist. Electricity Department. Exca- quired in connection with the new generating station. For 
pe eg vating, pipe laying, concrete work, &c., In connection particulars see our issue of May 2nd 
V De f antil extenai f » circulati rr syste ) ‘errv- -s. 3 . F . . . ‘ , . 
nodified. » with | ctension 0! the circulating water system of Ferry Slaithwaite.—May 3lst. Urban District Council. Four- 
he pr nos hill power station. (See this issue). core cables and joint boxes, service connections and _ pillars, 
000 in 19 Australia.—MeLBourNe.—J une 24th. Postmaster-General’s street lighting cables _ lantern _ od ——. — 

Department. Telegraph equipment.* gear and equipment, house service meters. (May <ndé.) 

, . + South Africa.—JOoHANNESBURG.—June Mth Municipal 

{ 4 — —_— Mle lala S ¢ lecr . 

i Belgium. me 21 iL as 9g Wee one Np Council. Motor converter and three rotary converters.* 
authorities ab La Salle } “i Sao "ol “be * + Mascon KINGWILLIAMSTOWN.—July 8th. Borough Council. Elec 
in the “gg Ay ome r articulars (Cahier des Charges trical plant, steam-raising plant, steel buildings, h.p. cables.* 
special ‘O. OLS or r. y ar " y ‘ ‘ Tle 

The m nicipal authorities of Molenbeek-Saint Jean, Brus- ogee Mas Lith. . ~ a ™ —_ . oe oom 
‘ ' ms ‘ - a ack, c lete with bonds. Mr. .. Davis, borough engi 
sels, have this week invited tenders for the supply of 1.000 track, compres 1th : A " x ‘ 
ters ; neer, Durban. 
. electric meters. > > ici 
acasting May Mth. Belgian State Railway authorities (Office de , Southampton. — May 26th. ey oe (ay 2nd.) 
ih inclusive A ]'Electricité), 25, Rue de la Charité, Brussels, 132,000 metres Coal-handling plant and bunker extensions, &c. (May 2nd.) 
nt i¢ DEVE = of insulated cable in five lots, 368,000 metres of insulated wire South Shields.—June 4th. Electricity Supply Depart- 
n a nie in fou ts, and one lot of 33,000 metres of specially insulated ment. One 6,000-kW turbo-alternator set and condensing 
yhich bronze ire. Particulars (Cahier des Charges Special No. plant. (See this issu 
1,388) for 40 ¢ . 
o estab May 4th. ’ Belg ian Direction General of the Ministry of Thurles.- May 3 = Urban District ; . nd; I. Crude oif 
ted by t Nat Defence, 10, Rue du Méridien, Brussels. Electric engines, switchgear, distribution system, buildings, &e. (See 
lian Ra power installation, including transformer cabin, at the State this issue.) 
Sao Pa munit works at Zwyndrecht. Particulars (Cahier des Uruguay.—Montevipeo.—June 17th Port authorities. 
“rab harges No. 8,022 , Ps »s of drawings, 4 fr E'ectric winch and capstans.* 
Rey Cha No. 8,022) for 4 fr.; copies © ‘ gs, ir, ectric inch ; ay 
: May 15th. Municipal authorities of Muysen-lez-Saint Trond in — : ° . 
9 . vw p>, e " - yy ] > € > Tid e . 7 
ursday, : “eae ol Limbourg) Establishme nt ot a Ip. electricity *Further particulars can be obtained at the Department of 
station 1 distri n system in the town. Particulars for 9 fr Overseas Tred (Inquiry Room), 35, Old Queen Street, $.W.1. 
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Birmingham.—Board of Guardians. Electric wiring, 


&e., tallation at the Selly Oak Hospital. Specifications, 
&e., from Messrs. Edwards & Shaw, Colmore Row, Birming- 
nar 

I rporation E'ectric Supply Department is inviting 
tend from e lectrical wiring contractors for the installation 
Ol ¢ ighting in approximately 2,000 houses erected, or 
to be te 4. on various Corporation housing estates. 


15th. County of Mayo Mental Hospital. 
lea il engines; dynamos; stcrage battery; switchboard; 
and ing mains and fittings. Chairman of Committee, 
Mental Hospital, Castlebar. 


Castlebar.—Mav 
| 


C,enera- 


Colc hester.—June ees 
ting For full articulars see our 


Dundee. —To wn a ink 


Electricity Department. 
Apri 


Supply of 100 tons B.S.S. No 


Issue ol Y5th 


71 iy rails, 1,000 tie Rae 10 tons fishplates, 1 ton fish 
plate ts and nuts. Particulars from Mr. Geo. Baxter, 
M.inst.C.E., city engineer 

Edinburgh.—May 19th. Electricity Supply Department. 
E.} itchgear for sulb-stations, 3-phase transformers. 


mae a 
v Ind 
a ~-N ) 


Enniscorthy. —June 10th. Urban District Council. Gene- 


rat sets, switchgear, stora ge battery, overhead mains, oil 
8 tank, and overhead travelling crane. (See this issue.) 
: Huil. —Mi ay 15th. Electricity Committee. Electric light- 
In ition at We new turbine house and boiler house, 
S 3 electricity works. (See this issue.) 


Licence for 
in Kingston and 


Colonial Secretary. 
telephone system 
(See this issue.) 


Senidateetaaien Ist. 
blishment of a 
rew, Jamaica. 


Closed. 


Belgium.—Only two tenders were received last week by 


the beigian Post and Telegraph authorities in Brussels for the 
supply of 2,000 microphones and 2,000 bell sets, with con- 
dense ow in connecticn with the telephone service The lowest 
offer for both lots was that of the New Antwerp ‘le.ephone 
and Electrica! Works, Ltd., of Antwerp, who quoted 132,000 
fr. and 98,000 or 138,000 fr. respectively for lots 1 and 2, 
as against 140,000 fr. by the Bell Telephone Manufacturing 
Co., of Antwerp, for lot 1, and 106,000 fr. or 146,000 fr. for 
lot 2 

Keen international competition tcok p'ace last week for the 
supply of a number cf rotary transformer sets for the mun! 
cipal authorities of Ixelles, Brussels, offers being received 
trom seven concerh three Belg jan and one each from Luvem 
burg, Sweden, Switzerland, and Holland The prices 
ranged from 162,205 fr. to 420,000 fr., the lowest bid being 
that of the Société Luxembourgeoise pour Entreprises E!ec- 
triques, of Luxemburg, who quoted 162,205 fr. and 214,030 
fr. per set 


Glasgow.—Tramw ay Committee. Recommended:— 


Si&! pinions.—W. C. Yuille & Co., Ltd 


Axles.—Glasgow Railway Engineering Co., Ltd. 

Tires Steel Ce f Scotland, Ltd 

H.p. cable.—Siemens & English Electric Lamp Co., Ltd.; and Western 
lectric Co., Ltd 

Corporation. Recommended :— 

Electric 4 ng and bell inst tion at the physician-superintendent's 
house at Belvidere Hospit £77 Mr. D. Her 

Housing C mmittee. Recommended :— 

Electric lighting tion Ke le housing s £1,982 
Mr. D ” Henderson 
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Electricity Committee. Recommended :— 
Ironwork of the disk screens for the Dalmarnock power station (£296).-— 
W. Baird & Sons. 
Sub-station transformer in connection with the Kelvindale housing scheme 
(£200).—-W. Taylor & Son (Glasgow), Ltd 
Two #W-kVA transformers for Keiv and Norham Street sub 
stations (£970 British Electr Transfor r Co., Ltd 
One ditto ditto (£412).—Fuller’s Electric & Mfg. Co., Ltd 
France.—Among the new contracts recentiy secured by 
the Socicté Génerale d’ Entreprises Kiectriques, of Paris, are 
those for the electrification of the Paris-Orleans and P.L.M. 


railways. 


Japan.—Recent orders placed with the International Gen- 


eral Electric Co. through their representatives, the Mitsui 
Co., of Japan, cover a total of 78 2,0U0-kVA transformers. 
The last order, p!aced by the Tokio Electric Light Co., covered 
23 2,000-KVA, 50-cycle, single-phase units, with a voltage 
rating of 22,000/11,000 to 3,450. This is the second order 
placed >with the International Co. covering this rating of 
transformer. The previous order, which has been shipped, 


covered 55 similar units. 


Kingston-on-Thames.—Town Council. 


Accepted: 
3,000-kW turbo-alternator, complete with ndensing plant 





1B F 
auxiliaries (£20;437).—Brush Electrical En eering Co., 
90 ,000-\lb water-tul< boiler, inclusiv of foundation (£9,849 V ickers- 


Spearing Boiler Co 
London.—Morpen.—The Underground Electric Railways 
Co. of London has placed two important contracts with Messrs. 


Charles Brand & Son and the Foundation Co., Ltd., for the 
driving of tunnels on the extension of the City and South 
London Railway frcm Clapham Common to Morden. Messrs. 


Brand will undertake the section between Clapham Common 
and the north end of Tooting Broadway station, while the 
Foundation Co. will be responsible for the section of the line 
to Dorset Road, Morden. The acts amount together 
to about £600,000. The total cost of constructing and equip- 
ping the Morden extension wil! £3,500,000. 


Salford.—Health 


cont! 
be 


Committee. Accepted:— 











One Chioride bsttery, 795-Ah capacity, for the Nab Top Sanatorium 
(£625, less £63 for old materials).—Chlorite Electrical Storage Co., 
Lid. 

Electricity Committee. Accepted :— 

3,778 yd. e.h.p. cable (£2,919); 320 yd. e.h.p. and h.p. cable (£98 
W r. Glover & Co., Ltd ‘ 

500 yd. Lp. cable (£355 Macintosh Cable Co., Ltd. 

1,000 yd. lp. cable (£261).—Hackbr e Electric Construction Cx Ltd. 

Forth i 
orthcoming Events. 
British Industries Fair.—May 12th-23rd. At the Castle Bromwich Aerodrome 


Birmingham. 
Institution of Civil Engineers.—Juesday, M 13th. At the 

Great George Strect, 5.W At 6 p.n Annual general meeting 
Royal Society.—Wednesday, May l4th At Burlington H 

At 8.380 p.m. Conversazione 
Radio Society of Great Britain. 


Institution, 
use, Piccadilly, W 


Wedr 


y 


14th. At the Inst 





v. y itution 
of Electrical uwineers, Victoria Em i1kment W.C At 6 p.m. Dis- 
cussion on ‘* Some Sugg sted Lines for Experimental Research,”’ by Mz 
C. G. Blake 

Institution of Railway Signal Engineers.—Wednesday, May 14th. At the 
Institution of Electrical Engineers, Victoria Embankment, W.C. At 6.30 
p-m. Discussion on “ Mechanical and Electrical Detection.” 

Royal Institution of Creat Britain.—Thurs . May Lith. At 21, Albemarle 
Street, W At 14 p.m. Lecture on ** Atmospheric Interfer » in Wire- 
less Telegr: P ” by Dr. E. V. Appleton Lecture I 

Electrical Power vp ae eet Assooiation (Kent Sestiond. Saturday, May 
l7th. At Hollingworth Hall, Church u Maidstone. At *, = 
Lecture on ‘“ Combustion and Soi ler-house Efliciens by Mr 


Waite 
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Service 


We should be glad to learn the names of makers or suppliers 
of :— 
Lyons Liguip Rt 
ARROWHEAD tape 
RHEOSTAN wire. 


ISTANCES 





Notes. 


X-ray Study of Steel.—In a paper presented to the Iron 
and Steel Institute two years ago Dr. Arne Westgren and 


Gésta Phragmen (of the 


Metallographic Institute, Stockholm), 
communicated some rt 


ults of the application cf X-ray methods 





to the study of the crystal structure of steel, including a series 
of powder photograms of the a, 8, y, and § forms of iron was 
reproduced. All attempts to get a photocram of the last 
modification in a pure state had, however, failed; its inter- 
ference lines were intermingled with lines originating from 
the y modification, 

This deficiency has now been overcome by making some 


slight changes in the arrangement for takiug high-tempera- 
ture photograms. Above all, the length of the heated iron 





a 








rod has been increased, in order to get a more uniform ten. 


perature at its centre. The new photograms, according to , 
paper read at the annual May meeting of the Instit uly 
confirm the conclusions drawn from the former inve tions 


but the authors have still not been able to solve the Gg tion of 


how the atoms are grouped in cementite. The powder photo. 
gram of cementite contains a very large number of lines, sop 
of which flow into one another. As many of the possibjp 
interferences of this orthorhombic substance practically « 

cide, it cannot be settled definitely, without a more roug 
experimental investigation, to whic th of the net planes the 
lines of the powder photogram correspond. In the evious 
paper triplet indices were assigned to the lines, but ild 
not be decided if these index combinations were correct! 
determined in all cases. To settle this question, which is 9 
fundamental importance for the unravelling of the atom; 


grouping, so-called ** complete or rotation photogran 





been taken of a cementite crystal with a special cam mada 
for the purpose. 

A special camera was constructed for the purpose of exact 
establishment of the lattice dimensions, which has enabled 
considerable improvement to be made in the exa 
such measurement. 

Fused Quartz.x—A way has been found of mak lear 
fused quartz in large quantities at a cost low enough render 
its commercial manutacture practicable. At Lynn \assa 
chusetts, says The Times, the General Electric Co. ibited 
quantities of this fused quartz in a variety of forins a in an 
amount larger than has ever been seen in one pla 
It has many valuable qualities, an rr may be of gr 
medicine and surgery. 

Fatalities.—The inquest was concluded at Middl 
on April 23rd on Chas. Bariow, of Forrest Place, Sout I 








chief electrician at the Cargo Fieet Ironworks. It wa | 
that on April 18th tests were being carried out preparatory 
to a mill being put in operation when Mr. Barlow's 
caught in the rollers and he was dragged down, his rig ! 
be ing crushed. le became unconscious and was taken t 
the North Ormesby Hospital, where he died the following 
day. A verdict of ‘*‘ Accidental Death ’’ was returned 

An inquest was held at the British Thomson- os t Co. 8 
works, Rugby, on April 29th, into the death of Lewis Slattery 
which occurred cn April 26th. Messrs. H. N. Sporborg 
(managing director), R. Dumas (works manager LL 
Rogers (Inspector of Factories), and A Tack ey (D onal 
Electrical Inspector of Factories) were in attendance t was 
stated in the course cf evidence (as reported in the igby 
Advertiser) that the deceased had been with the B.T.H. Co 
since 1917, and was employed in the test - artment \ 
charge hand said that he had instructed Mr. Slattery to wear 
rubber gloves and shoes before commencing a dangerous ex 
periment, but apparently he neglected this precaut De 
ceased was conducting a test on some machi ms Ss et i ssure 
of 3,000 V when, according to a witness, he lost his I 
and came into contact with a “live ”’ part, receiving a fatal 
shock. Artificial respiration was resorted to without e388 
and a medical witness gave the opinion that death was ir 
stantaneous. The Coroner stid that this was a ver mple 
case; he feared that it was due to nothing else but ithful 
carelessness. ‘The jury returned a verdict of ‘‘ Accidental 
death,’’ expressing the view that no one was to blame but 
the deceased man himself. They considered, however, that 
dangerous spots should be protected by a wire guard, and it 
was stated that the company already had the matter under 
consideration. On behalf of the ccmpany, 


Mr ypton 
Reddish expressed regret at the occurrence and sympathy wit 
the relatives. 

Joseph Yardley, aged 52 years, ergctor. 


of Hadfield 


shire, emploved by the English Electric Co.. was rking 
on a transformer at the Squire’s Gate sub-station, St. Annes 





on-Sea. when he received a fatal electric shock. The ers 
of his left hand were burned 

The Electrical Trades Benevolent Institution.— 
REPORT AND AcCOUNTs.—We have received the E.T.B. klet 
for 1924, containing. the report of the mumuiuttee 
uccounts for 1923, the report of the annual general meting 
and the report of the annual festival of 19238, togeth: 
a list of governors, members, subscribers, and don 
the rules, from the hon. secretary, Mr. F. B. O. § 
4.M.Inst.C.E., M.I.E.E IS & 21, Park Mansion 
Lambeth Road, S8.W.8. The annual report shows 
income from contributions was £1,698. making, \ the 
receipts from dividends and other sources, a total of £2,682 
A sum of £1,967 was carried to capital account, and ing 
the year £2,933 was invested, bringing the total of the ted 
funds at cost to £21,732. The number of applications for 
assistance was again larger than in any previous ye 
person who applied and who was qualified for as 
received it. The Local Advisory Committees at Cardi {an- 
chester, Newcastle, and Glasgow, were very helpful, and tt 
is hope .d that such committees will be formed in othe rge 
towns. More collectors are wanted, and the heads of firms 
are invited to encourage such appointments. The anr fes- 
tival was presided over by Sir Philip Nash, K.C.M.G., C.B 
whose appeal brought in £1,350. The committee again draws 
attention to the advantage of membership, not only for the 
member's own benefit, but also to help others; the subscmption 


is 108, per annum. 


(Continued on page 758, ) 
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Some of the Exhibits at Wembley. 


The Cambridge & Paul Instrument Co., Ltd. 


(Stand No. 79, Avenues II & 12, Bays 22 & 23.) 


is company's principal exhibits is the * Thomas’ 
neter for gas and air. This is a compact apparatus 
give, under commercial conditions, continuous 
nts of gas flow with a high degree of accuracy. 
isurements are automatically integrated and _ re- 
ctly in terms of standard cubic feet at standard 
nd temperature (30 inches of mercury and 60 deg. 
t, saturated) so that the labour of observing the 
temperature and humidity conditions in the pipe 


— 


may be employed (110 or 220 volts). A generator, mounted 
with the motor on the top of the regulator, furnishes the d.c 
supply required to operate the Wheatstone bridge circuit and 
the electromagnets. 

The instrument panel (fig. 43) is mounted on a_ pedestal 
It accommodates the galvanometer for the Wheatstone bridge 
circuit and the integrating and recording wattmeters, together 


with suitable switchgear. The galvanometer is of the sus- 
pended moving-coil type; it is robust in construction and, at 
the same time, highly sensitive The 




















moving system is contained in a dust 
tight metal case, which also accommo- 
dates the ratio arms of the Wheatstone 
bridge circuit An integrating § watt- 
meter measures the energy expended in 
the heater to raise the temperature ol 


the flowing gas 2 deg. F., and a record 
ing wattmeter records its variations on 
a chart 


\ combined CO, and CO outfit is ex 
hibited. This has a simple indicating 
outht consisting of a CO meter panel, 
connected to an indicator, together with 

CO, meter, soot filter, and aspirator 
Current is supplied by a 6-volt accumu 
lator. The panel (fig. 44) accommodates 
a CO meter (of smaller construction than 
the CO, meter), a wash bottle, a small 
electrically-heated catalyst furnace, a 
rheostat, and a switch. Both CO, and 
CO meters are connected to the indi 
cator, which has two scales, calibrated 
to give direct readings of CO, and CO 
percentages respectively, the standard 
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Fig. 41. Front View of Regulator. 


7 


The “ Thomas’’ Gas-cecording Meter. 


the risk of errors in the computation of the correc- 

ire eliminated. 

fundamental principle of the Thomas meter is based 

fact that the specific heat per cubic foot is almost 
for all the gases which occur in gas practice. It 
it if gas flowing through a duct is raised in tem 
y a fixed and constant amount by means of a heater 
t, the quantity of heat thus introduced is a measure 
intity of gas flowing. The 


ranges being 0-20 per cent. CO, and 0-10 


Fig. 42.—Back View of Regulator. per cent. CO. The CO, percentage of 


the flue gas is first measured by the 

CO, meter, and the gas is then directed 

through the wash bottle and through one 
cell of the CO meter into the furnace, where the carbon- 
monoxide is converted into CO.,, the converted gases being 
finally passed through the second cell of the CO meter. The 
meter therefore measures the difference in the CO, content 
of the gases caused by their passage through the furnace 
This difference depends upon the amount of CO originally 
present, and is shown on the indicator scale as a definite CO 
percentage. Since the gas passes in succession through both 








e of the whole of the gas 
through the Thomas meter is 
two degrees Fahrenheit by 
an electric heater, and the 
is dissipated by the heater is 
by accurate electric meters 
so as to read directly in 
ubic feet of gas A complete 
consists of a housing inserted 
the pipe line and electrically 
to a regulator and an instru- 

. which may be some distance 
housing contains the heater 
ectrical thermometers, used 
y for controlling the tem 
It is made in two types 

flow type, for installations up 
uding 150,000 cu. ft. per hour 
ind a vertical type, for larger 


ent through the heater is ad- 
means of the regulator, front 
iews of which are shown in 
1 42. Under normal conditions 
temperature of the gas, as 
by the outlet thermometer, 
2 deg. F. above the tempera 
easured by the inlet ther 
Wheatstone bridge, of which 
ometers form two arms, is balanced, and the 
ter pointer takes up the neutral, or null position. 
change occur in the gas flow this two-degree differ- 
mperature will not be maintained, and the bridge 
become unbalanced. The galvanometer needle will 
flected and will close an electric circuit, causing the 
to adjust the heater current by the requisite amount 
the two-degree temperature rise and thus to 
the bridge. 
for the motor and heater is obtained from the 


} 


ipply available: either alternating or direct current 








Fig. 43.—Instrument Panel of 
“ Thomas ” Meter. 


Pheosfal 
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Fig. 44.—CO Meter Panel. 


meters, only one soot filter and one aspirator are required 
The indicator is fitted with a 2-way switch, enabling readings 
of either CO, or CO percentage to be obtained at will 
3y using a four-point indicator, CO, and CO percentage 
at two points can be measured on one instrument. Com- 
bined indicating and recording outfits, for one, two, or three 
points, can also be supplied. It is also possible to obtain 
indications or records of CO,, CO, and temperature on one 
instrument. 

The company also has on its stand combined electrical CO, 
and temperature indicators and recorders, dial draught and 
G 
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t 
« 















754 THE ELECTRICAL REVIEW May %, 1924. 
a 

pressure gauges, draught and pressure recorders, pressure micro-indicators, fuel calorimeters, electrical instru ts { 
and vacuum recorders, indicating and recording thermometers a.c. and d.c. measurements, and other precision in ents 
of the mercury-in-steel type, thermo-electric, resistance, radia- Fig. 45 illustrates a typical CO, recorder. In additi thes 
there are Cambridge instruments in many other p of th 

Exhibition. Among these may be mentioned the i tions 

peeeneers supplied for each of the four boilers of the pow stior 

These comprise a panel containing an electrical CO shee 

a dial draught gauge and an index thermometer wit illa 

tubing and rigid steel stem to measure the flue g per 
tures. In the boiler house a panel accommodates a point 

electrical C( ), recorder, a pressure recorder for re« g tl 

pressure in the main steam pipe, a draught recor nd 

six-point electrical distance indicator connected t erm 

meters measuring inlet and outlet economiser feed ink 

and outlet flue gas, and steam temperatures. In t r 

room, in connection with the turbine plant su; 1 | 

Messrs. Jas. Howden & Co., Ltd., the company has stalle 

a 12-point electrical distance thermometer outfit the 
mometers for measuring temperatures at the ving 
points: Stop-valve boiler side, turbine exhaust, h.; earing 
oil outlet, l.p. bearing oil outlet, first generator bi g oil 
outlet, second generator bearing oil outlet, oil cooler outlet, 
cil cooler oil inlet, oil cooler water inlet, and oil co vater 
outlet. In addition, there are a pressure recorder for deter. 
mining the steam pressure at the stop-valve (boi side), 
and a combined pressure and vacuum recorder for 1 suring 














Fig. 45. Cambridge & Paul CO, Recorder. 


tion, and optical pyrometers, stator and rotor temperature out- 
fits, pyrometer testers and potentiometers, stress recorders, 


the pressure at the turbine exhaust. <A 6-point totally 
enclosed indicating outfit has been supplied for the condenser 
plant, with thermometers measuring steam, inlet and outlet 
circulating water, and condensate temperatures. In the sub- 
station there are two index thermometers with 8-inch imeter 
dials and three with 13-inch dials measuring transformer o 
temperatures. 

In addition to the above apparatus, Cambridge Pau 


outfits are being supplied to many other firms in connection 
with their exhibits. 








Brookhirst Switchgear, Ltd. 


(Stand No. 99, Avenue 13, Bays 15 and 16.) 


The scope of the firm’s exhibits is briefly defined as electric 
motor control gear possessing the following characteristics :— 
Suitability for normal industrial applications and for use by 
unskilled operators, and compliance with the principle that 
all the control gear for a single motor shall form part of one 
ironclad unit. 

The direct-current, hand-operated gear comprises primarily 
panels of the drum and multiple-lever types, which differ from 
one another only in respect of the starter and the 
following common features: The glazed inspection doors are 
so interlocked with the double-pole isolating switch that they 
cannot be opened or left open unless the switch is “ off.”’ 
The two magnetic blowout contactors, in conjunction with the 
two overload trips, provide complete no-volt and overload pro- 


pe ISSESS 


tection on both poles. The shunt regulator is so interlocked 
with the contactors that it is impossible to start up the 
motor with a weak field. The motor armature circuit is 


broken under all conditions by the contactors and never upon 
the starter contacts. 

The drum-type starter (fig. 47) is fitted with the ** Brook- 
hirst ’’ patent ‘“‘ slow motion’ ratchet handle mechanism. 
With this mechanism the proper sequence of starting operations 
must always be carried through, and if it be interrupted a new 
start can only commenced after the drum has been manu 
ally returned to ‘* off.’’ For the larger sizes of hand-operated 
panel, the multiple lever type starter is employed. 


be 


© 
ee 


ae 








Fig. 46.—Multi-switch Type Star-delta Motor Controller. 


The faceplate type starters are similar to the drum type. 

The direct-current automatically-operated equipment shown 
comprises panels of the solenoid type for small and medium 
capacities, and of the contactor type for the larger powers. 
The solenoid type panels are, except for the starter, similar 





to the hand-operated panels already described. These auto 
matic panels, however, embody a starter of the solenoid type 
The solenoid type panels are supplied both for constant and 


- 














Fig. 48.—Rotor Starting Pillar 


Fig. 47.—Drum Type Variable 
with Isolating Switches. 


Speed Panei. 


variable speed. The variable speed panel is made 
types. The * hand regulation *’ type is suitable for « itioD 
involving frequent speed regulation but only occasional startine 


and stopping. The *‘ automatic acceleration ’’ type embodies 4 
hand-operated shunt regulator operating in conjuncti witl 
an automatic accelerator. The ‘‘ automatic regulatior type 
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u ts for & embodi jlenoid-operated shunt regulator actuated from a closes first the circuit breaker and then, in correct sequence, 
n ents push b station near the operator. It is suitable for both the starting switches. 
lon. to these  frequet ting and frequent speed adjustment. _ The pillar type gears are made with (fig. 48) and without 
of the The tor type panels comprise a series of contactors, the isolating switches. These switches are of the air-break type, 
tions Mf closing ich is controlled by a solenoid type master but the oil-immersed circuit breaker is always tripped before 
, tion, & ewitch lamentally the arrangement of these gears is the the isolator opens. 
) tor sme a t of the solenoid type panels. For a.c. automatic operation a range of gear has been de- 
t pillar The ting current, hand-operated gear consists of oil- signed on parallel lines to that just described \ range ol 
per nmers ntrol units of the multi-switch type in four forms, midget control gear has been developed and examples are on 
point & straight star-delta (fig. 46), auto-transformer, and _ rotor. show. 
g ti \s in tl c. control gear, a single ironclad unit suffices for _ Among the other equipment exhibited are drum type start- 
( nd a cont f one motor. ‘This unit consists of a st rter and ; ing panels for marine duty; a special double-pole drum-type 
to therme. i creait ser. The several switches of the multi sa starter for use on H.M. ships, with single pole contactor, and 
ink ontro t are operated by a single ratchet handle, which a ** Brookhirst”’ battery-charging panel. 
t ng 
u d | — - oo 
as stalle 
1 ther 
Pye Messrs. C. A. Parsons & Co., Ltd. 
“ pn (Stand No. 5, Avenues 8 & 9, Bays 18-19-20.) 
ooler Water 
deter. The principal exhibit of this company is a 12,000-kW, 3,000- U.S.A. In order to show the lay-out of the plant in relation 
Ol side), B rpm. tandem turbo-alternator and exciter, designed for rail- to the engine room, the model includes basement, walls, roof, 
' measuring ay traction (fig. 49). The plant is one of five sets with surface and crane. Some idea of the size of the station will be gained 
nt totally ondensers constructed during 1923-24 for the Union of South from the fact that the crane-rail span is 122 ft., and the 
» condenser Mrica Electricity Supply Commission. These sets will be height from basement to the apex of the roof is 113 ft. The 
and outlet § erected in the new power station at Colenso, Natal, for the model is 9 ft. 5 in. high, 7 ft. 10 in. wide, and 11 ft. 3 in. 
n the sub- § olectrification of the railway between Glencoe and Pieter- long, and is specially illuminated in order to show all details 
+h diameter § waritzburg. Each set is capable of supporting an overload of design clearly. Messrs. G. & J. Weir supplied the models 
sformer oi momentarily of 20,000 kW, and is similar in design to the of the boiler and condensing plant auxiliaries, which they 
1.00-kW, 3,000-r.p.m. sets recently exported by the company ure manufacturing. 
e & Paul § to the Victoria Electricity Commission for the electrification A second model shows a geared turbine power installation 
connection — of the Melbourne Suburban Railways. in a Lancashire cotton mill. 

The blading of the h.p. and |.p. cylinders is of steel through- An exhibit of considerable historical interest is a small 
out; that in the h.p. cylinder being of the ** end-tightened ”’ 5-kW direct-coupled turbo-dynamo, running under steam at 
type. In this type of blading, which was introduced com- about 9,000 r.p.m. It was built some thirty years ago, and 
mercially in 1912, the necessary running clearances are main- is of similar type to the first Parsons machine of 1884 which 
tained in an axial direction instead of radially, so that they is now in the South Kensington Museum. 
can be made small and adjusted and regulated under the The turbine is arranged on the double-flow principle; and 
control of the thrust bearing which determines the position the speed is regulated by a combined mechanically- and elec- 
oi the shaft axially in its cylinder. The minimum radial trically-operated governing mechanism of great ingenuity. 

hese auto 
pnoid type 
nstant ana 

















I 
| 
Fig. 49.—Parsons 12,000-kW, 3,000-r.p.m. Tandem Turbo-Alteraator. 
— s 4 in. The low-pressure cylinder is designed on A spare turbine shaft, complete with its blades, is exhibited 
res flow principle, and has reaction blading of the by the side of the set. ‘The dynamo is a shunt-wound machine 
hin-tiy 1 type. The blade root fixing is effected by the without compounding windings, so that the regulation is 
inter |; ng of serrations machined on the blade units, with considerably wider than would be the case in a machine 
et Ing serrations on the sides of the blading grooves. of modern design 
The alternator and exciter embody the latest practice in high For the demonstration of the working of this little plant 
Speed ign. The stator is built in one piece, and wound several recording instruments have been loaned by well-known 
) tha can be shipped complete. The rotor is made from makers. 
sing cing with distributed windings embedded in radia] Searchlight reflectors and silvered glass mirrors are exhibited 
qi ed out of the solid. in considerable variety. Parabolic reflectors are shown with 
ah re two show cases, one exhibiting examples of the diameters ranging from 5} in. up to 5ft. A split parabola 
ting Pillar atest rm of turbine blading adopted by the company, to- ellipse reflector, so mounted that two beams can be obtained 
witches. omer ‘ith interesting examples of machine work, and the at any desired angle to one another, is also shown; this is 
ped ntaining sample pieces of the various constructional, a type specially suitable for navigation of canals and rivers 
three "rene ay insulating materials used in the manufacture by night. 

conditions fo —— ’ ep _ A further exhibit is a patented reflector, by means of which 
al starting 50.000) 1X? interesting exhibit is a 1 12 scale model of a it is possible to vary the shape of the beam produced, from 
mbodies 4 ben ws turbo-alternator and condensing plant which is a parallel beam to a spreading beam whose dimensions at a 
ti itl in tl —e completion at the works, and will be erected range of one mile are 1,000 ft. wide by 20ft. high, with pro- 

on” type . w 500,000-KW station at Crawford Avenue, Chicago, portional areas at other ranges 
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The Relay Automatic Telephone Co., Ltd. 
(Stand No. 118, Avenue 14, Bays I! & 12.) 
The erection by this company of a 200-line private automatic Governments of Portugal, Brazil, Siam, ke. The many 
telephone exchange in the Building Section, Palace of Indus ing illustration (fig. 50) shows the exchange in tl Llace 


try, commenced on December Ist, 1923, and the exchange was Industry. 
completed two weeks later. This exchange provides the entire 
automatic internal telephone service for the Exhibition, and 
links up the Administration, Indian Empire, Dominions, 
Colonies, and many large individual exhibitors. Connections 
in any part of the Exhibition are made in four seconds, and 
the exchange gives a continuous day and night service without 








the aid of any human operator. ‘lhe exchange is open to the 
Inspection of visitors. 

The exhibits in the Palace of Engineering consist of *‘ Relay’ 
public automatic exchanges, private automatic exchanges, and 
private automatic branch exchanges. The public exchange is 
of the type supplied to the General Post Office, the Govern 
ment of India, the Government of South Africa, and the 
P.T.T., France, and is shown working with a small satellite 
exchange. The private automatic branch exchange is of a 
type similar to that manufactured and installed by the com- 
pany for the Post Office in the Bank of England, Debenhams, 
Ltd., Babcock & Wilcock, Ltd., &c., and has multi-oftice work 
ing with the private automatic exchange. The private automatic 
exchange is w 50-line, 6-trunk model, equipped with 30 lines, 


embodying several of the ‘* Relay ’’ special service features 
secretarial control, conference lines, loud-speaking telephones, 
&e. The ‘ Relay ’’ code calling system is also shown. 


The ** Relay”’ is the latest system of automatic telephony 
and is based on new principles. The exchanges employ no 
electro-mechanical switches, the exchange, as the name im 
plies, being built up entirely with relays. All mechanical 
devices and moving parts (as generally understood) have been 
abolished, so that there are no parts to wear out, nor any 
need for cleaning or lubrication; all the operations of numbe1 
selection, connection, ringing and disconnection are performed 
by relays. Intricate as the system appears, the method of 
operation is exceedingly simple, and visitors, by inspecting the 
“Relay ’’ exhibits in the Engineering Section, will have an 
opportunity of grasping some of the wonders and simplicity 
of the system. The ‘‘ Relay ’’ system has been adapted to the 
requirements of trans-Atlantic liners, and at present the com- 
pany is constructing a private automatic installation for the 
Anglo-Persian Oil Co., Ltd., which will be the largest of its 
kind in England, while exchanges have been supplied to the Fig. 50.“ Relay’ Automatic Telephone Exchange. 














Messrs. Crompton & Co., Ltd. 


(Stand No. 70, Avenue I1, Bays 6 and 7.) 











This company has more than 100 motors distributed to give the rated output at 460/520 volts d.c. for 3-wire opera 
throughout the Exhibition for power purposes. On their stand tion, running at 1,000 r.p.m. It is illustrated in fig. 5] 
Messrs. Crompton are exhibiting all the standard types of They also exhibit a 75-b.h.p., three-phase synchronous motor 
a.c. and d.c. machines, control gear, instruments, and their operating at unity power factor, and loaded on to a dyna 

mometer water brake. This is operated on 
the stand to give up to 100 per cent. over 
load. The motor is designed » start 
against from twice to 2} times full-l 
torque, and is controlled by the pany 3 
standard type of oil-immersed rot tarter 
the primary side being contro by 4 
. draw-out cubicle, with ammeter, tmete 
GRONPTONBC*IT* ~ " Mt >\ un 1 powel! factor meter. 


{ ; : , BRAS? \ complete ‘* Crompton ’’ pate print 





CHELMSFORD red eed equipme bee 
shown running, ma! 
motor being desig lor 3 
continuous output wv 
b.h.p., and the inch mowr 
intermittently rated for | 
b.h.p. The two ma es alt 
mounted on a_ con. inatiol 
bedplate. The inchins motor 
drives through a } t type 
of automatic clutch nother 
exhibit is a fully matk 
ae R '@) M fo cm '@) N ‘* Crompton-Kohler con 
tactor-type control panel lor 
this equipment, the panel be 
ing designed for |proot 
. 2274 man b ae push- 
Fig. 51.—A Crompton 300-kw, Six-phase, Rotary Converter. operation by remote PM 
: button control, and very 
: wide speed range obtainable, 
latest type of h.p. truck cubicle; also types of a.c. and d.c. i.e., from 20 to 1,000 r.p.m., is illustrated by the use of a2 


ceiling fans, and the ‘‘ Suez Canal "’ pattern searchlight pro electrical speed indicating device. A _ three-phase mor 
jector. A 300-kW, six-phase rotary converter, with self-con- generator set taking supply from the Exhibition mains %P- 
tained booster, is shown in operation; this machine is designed plies power to the above equipment, the motor ng of 
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squirrel-cage construction, and controlled by Messrs. Cromp- 
ton's latest type of ironclad star-delta starter with fully-auto- 
matic features. . 
"The remaining running exhibit consists of a sma!l 10-h.p. 
jc. motor, with a “ Collins’’. testing brake, and this is 
operated up to 100 per cent. overload to demonstrate the very 
liberal rating. Further exhibite consist of standard polyphase 
slip-ring and squirrel-cage induction motors and direct-current 
motors of the commercial ironclad and crane steelclad types. 
The company also shows a board carrying 76 types of elec- 
trical instruments out of a total of 168 which it has on the 
market. ‘This includes a etroboscopic vibrator for speed 
measurements, which is shown in use. A_hand-controlled 
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garchlight projector with automatic lamp feed is also on 
view, as Well as battery~<harging and house-lighting switch- 
poarde—both of the hand-controlled and semi-automatic type— 
oij-immersed liquid rotor starters, air break combined 
ator and rotor starters, rotor starters fitted with 
automatic features, and hand-controlled d.c. starting panels. 
4 %0-kW “ Crompton” d.c. generator designed for 3-wire 
operation and — to a low-speed oil engine is shown 
on Messrs. Ruston & Hornsby’s stand, and is supplying power 
to the Exhibition. 

Among a very large number of a.c. and d.c. machines and 
control gear supplied to other exhibitors is a three-phase auto- 
synchronous motor for driving a refrigerating compressor in 
the New Zealand Government building. 


The Ever-Ready Co. (Great Britain), Ltd. 
(Stand No. 114, Avenue 14, Bays 7 and 8.) 


The stand of this company bears a large quantity of small 
electrical devices—principally lamps and batteries. Among the 
dry batteries are special designs for radio work, including large 
capacity |.p. batteries for use with dull-emitter valves. There 
are other types for all kinds of applications—bells, torches, 
hand-lamps, &c., as well as a range of accumulators. The 
lamps and lighting equipment include sets for use on bicycles, 
both with dry batteries and small magneto generators, hand 
lamps of many designs, ‘‘ fountain pen” torches, electric 
“candles,’’ and bulbs of all sizes. Among the other exhibits 
of the company are electromedical coils and electrodes, gas 
lighters, and fittings for automobiles, including lamps, 
switches, accumulators, plugs and sockets, flexibles, &c. 


The Butterley Co., Ltd. 
(Stand No. 163, Avenue 2, Bays 7 and 8.) 

An electrically-driven coal-washing plant is shown by this 
company. This is capable of dealing with 50 tons of 2}-in. 
coal per hour. The driving motor is a 25-b.h.p. B.T.-H. 
machine. In addition, there are two centrifugal pumps, each 
of which is directly-coupled to a 10-b.h.p. motor. 


Messrs. David Ashton & Co., Ltd, 
(Stand No. 305, Avenue 5, Bay 32.) 

Messrs. Ashton exhibit one of their latest type patent 
internal-geared, clutch-controlled mine haulage drums (fig. 52). 
The machine has a 5-b.h.p. flameproof squirrel-cage motor 
direct-coupied to self-lubricating epicyclic gears within the 
body of the drum. The outstanding feature of this type of 
machine is the patent interlock between the hand wheel of 
the friction clutch and the motor starter. The operator has 
but two controls to manipulate, namely, the clutch hand 
wheel and the brake lever, the latter being adjustable for hand 
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Fig. 52.—Internal-geared, Clutch-Controlled, Mige Haulage Drum. 


or foot operation. Owing to the interlock the friction clutch 
“not be brought into operation until the motor has been 
Sarted, and the moment the circuit is closed the interlock 
ontomnati lily goes out of action. The load is subsequently 
Swatrolled by means of the clutch, for stopping, starting, 
m Speed regulation. The switch can only be opened when 
ss drum is de-clutched. The firm also shows s number of 
P Otograplis of other sizes end types of its internal-geared 
wulers which, can be driven by electrivity, steam, compressed 


Messrs. Williams & James. 
(Shipbuilding, d&c., Section, Stand No. 128, Avenue 8, Bay 28.) 


This firm’s principal exhibit is a 1.2 kW generating set. 
The engine, of 350 c.c. capacity, runs on a patented and 
improved two-stroke cycle, and the number of working parts 
have been reduced to a minimum. In the ordinary three-port 
type of two-cycle engine the elimination of sleeves, valves, 
and tappets is generally accompanied by an increase in fuel 
consumption and defective lubrication resulting from crank- 
case compression. The “‘ W.. & J."’ engine combines four- 
cycle economy and efficiency with two-stroke simplicity with- 
out the addition of valves or other working parts. 

The standard plant illustrated in fig. 53 is rated at 1.2 kW, 
with an overload capacity of 15 per cent. The engine will 
run equally well on petrol, benzol, or paraffin, the fuel con- 





Fig. 53.—A 1'2-kW Generating Set. 


sumption being approximately .9 pint per b.h.p.-hour. In 
the plant shown the engine is direct-coupled to the generator, 
but a belt drive can be provided if required. 

The engine develops 3 h.p. at 1,600 r.p.m. Lubrication is 
effected by an oil pump, which is driven from the crankshaft 
through hardened and ground helical gears. The governor is 
of the centrifugal type, fully enclosed, and driven by helical 
gears. The carburetter is of the Claudel-Hobson or other 
approved British type. Ignition is effected by a h.p. magneto, 
driven by helical gearing, and mounted vertically, making it 
very accessible for inspection and adjustment of the contact 
breaker. The gears are all case-hardened and totally enclosed 
in an oil-tight casing cast integrally with the end bearing 
cover. The generator is of the ball-bearing type of Messrs. 
Higgs Bros’. manufacture, mounted on a substantial cast-iron 
bed-plate, and driven through a flexible coupling. 


Messrs. Thomas de la Rue & Co., Ltd. 
(Stand No. 91, Avenue 13, Bays 7 and 8.) 


Messr& de la Rue are exhibiting a complete range of tele 
grapb and telephone line insulators, together with the neces- 
sary ironwork, pins, shackle straps, &c., for pole mounting. 
In connection with these there is a telegraph pole equipped 
with ‘‘ Telenduron "’ line insulators, wired in accordance with 
standard practice. A large collection of general mouldings 
for the electrical and radio industries is also on view. An 
interesting exhibit is a complete radial commutator, 4 {t. 9 in. 
in diameter, with 432 copper bars moulded in position. Rotary 
insulating hubs weighing as much as 90 lb. are also shown. 


Messrs. Drysdale & Co., Ltd. 
(Stand No. 44, Avenues 5 and 6, Bays 13-15.) 


This company has a display of pumps for a number of 
purposes. One of the principal exhibits is a 4-in. ‘* Centrex ’ 
pump of the vertical-spindle type, which is electrically driven. 
It is chiefly for use on board ship, in applications for which 
an ordinary centrifugal pump is not suitable, on account of 
priming difficulties, such as bilging, ballasting, fresh-water 
pumping, &c. The pump first separates the air from the 
water by means of a properly-designed air pump, the water 
being handled by a centrifugal pump. A “* Pervac ”’ pump for 
condensate extraction in high-vacuum condensing plant is 
shown. The pump is of the vertical-spindle two-stage type, 
the motor being mounted on an extension of the main casting. 
The pump is designed to meet the special conditions presented, 
i.e., air coming through the suction is promptly got rid of; 
air cannot get in anywhere else; the suction branch is low; 
the operation is stable under all conditions of load; and there 
is high effieciency and perfect alignment. Among: other elec- 
trically-driven pumps are a 36-in. twin paralle! dock pump 
coupled to an s.c. open-protected type of motor; a l0-in. 
dock leakage pump; and a 6-in. six-stage high lift turbine 
pump. There are also bilge pumps, a sand dredging pump, 
salvage pumps, dc. 





THE ELECTRICAL REVIEW. 


May 9, 


1924, 





Notes. 


(Continued from page 752.) 


Educational Broadcasting.—In connection with the special 
transmissions arranged by the b.b.U. for the purpose of ex- 
pioring the possipiiities of broadcasting for educational pur- 
poses, two very successful demonstrations have been carried 
out at the Wheatley Street Schools, Coventry. ‘The tirst occa- 
sion was on April 4th, when a lecture on music by Sir Henry 
Walford Davies was transmitted from the London station. 
The second transmission took place on April Lith, when a 
lecture on the ** Migration of Birds,”’ by Mr. E. K. Robinson, 
was broadcast. 

The receiving apparatu: used on both occasions was a stan- 
dard Radiola IL (two-valve) receiver, with a B.T.H. two-valve 
power amplifier. On April 4th a single B.T.H. Form C2 loud 
speaker wus installed in one of the class-rooms, and the lec- 
ture was heard quite clearly and distinctly by a double class 
of 70 boys. On the second occasion three B.T.H. Form C2 
loud speakers, connected in parallel, were installed in three 
separate class-rooms, and the lecture was given simultaneously 
to three double classes, totalling approximately 210 boys. 

In every respect the demonstrations were thoroughly suc- 
cessful, and the representatives of the local education authority, 
who were present at the second lecture, expressed their com- 
plete satisfaction with the results obtained. The apparatus 
used was of the ordinary standard types, and no specia! acces- 
sories of any kind were employed. 

The two demonstrations referred to were carried out by 
British Thomson-Houston Company, Ltd., 
and supplied the apparatus. 


The Halifax Dispute.—At the last meeting of the National 
Joint Board of the Electricity Supply Industry, a letter was 
read from the town clerk of Halifax, in which it was stated 
that the Halifax Town Council had accepted the recommenda- 
tion of the Electricity Committee to make application for re- 
newed membership of the National Joint Board and District 
Joint Board. 

This carries with it, of course, the obligation to 
salaries and observe the conditions of service as 
put in force by the National Joint Board. 

The matter will come formally before the Employers’ Side 
of No. 2 (Yorkshire) District Joint Board at the next meeting. 

There are still two or three members of the former staff 
unemployed, and it is hoped that the Halifax Committee will 
reinstate these men. Nothing would do more than such a 
step to restore good feeling and confidence between the Hali- 
fax Committee and the power-station engineers throughout the 
country. 


A Pioneer Motor Ship.—For the past 12 years shipowners 
1ave been following the Selandia’s operations with more than 
customary vigilance. She was the first large motor ship built, 
and to this day remains a credit to those ——— for her 
construction. ‘lhe vessel is owned by the Kast Asiatic Co., 
Copenhagen, and is an answer to the greater part of the ques- 
tions arising out of the running of motor ships. Brietly, she 
has compie ‘ted no fewer than 2 trips, each of about 22,U0U 
mules, regularly operating between Kuropean ports and the 
East. 

The auxiliary Diesel engines driving the compressors are 
coupled to electricity gene:ators. The dynamos are 71U-ampere 
machines working at 240 voits used for power only, the lught- 
ing system being on a 110-voit circuit, and a coupleeof motor 
gencrators afford the necessary reduction. Among the auxiliary 
plant is a pair of triple-plunger pumps for bilges and sanitary 
purposes, and for the suppiy of warm water to the accommo- 
dation, two saltwater circulating pumps for the engines, and 
two forced lubricating oil pumps. 

For refrigerating purposes a CO, plant, 
operated, is installed. 

On deck are 12 electric winches, which have given satisfac- 
tory service throughout the whole period of their operation; 
we believe that they are considered less speedy in 
working than modern plant of this description, but the main 
point is that they are reliable, and if satisfactory electric 
machinery of this description could be built 12 years ago it is 
obviously true that at the present time electric winches have 
reached a high pitch of excellence in design, and therefore 
more advantage might well be taken of their facilities. One 
electrician is — for attending to the complete electrical 
outfit—which is all the more extensive owing to the passenger 
accommodation, with its corresponding demands on the supply 
of current. Of the 12 winches, 10 are designed for a 3-ton 
lift, the remaining two being smaller and intended for about 
1} tons apiece. ‘The larger winches have 40-h.p. motors for 
driving, while = smaller are coupled to 25-h.p. machines. 
The steering gear is of the Hastie type with Hele-Shaw 
mechanism, an 18-b.p. motor being fitted; McTaggart Scott 
telemotor gear is provided, and the whole installation has 
proved reliable; it appears that not a single difficulty worthy 
of mention has arisen. An electric windlass is fitted forward, 
the motor being of 50 h.p.—The Motor Ship. 
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The Sodion Radio Detector.—The general principles of 
one form of sodion detector, which utilises a highly electro- 
positive alkali metal, such as sodium, were described by Mr. 
H. P. Doule in the April, 1923, Proceedings of the Institute 
of Radio Engineers. Possible objections to it, from some 


ee 


points of view, are the necessary care in handling 
account of its liquid anode and the need of operat 
definite position. Another form, described in the A 
issue of the same journal, utilises a solid anode, is 
sensitiveness, and is designed for economy in thé 
power required, Its underlying principles are tl 
those of the other form and the S-13 tube can be 
any position, and uses a filament current of less thar 

‘The sodion tube provides a new and accurate 
measuring the strength of weak signals and it has 
possibilities, particularly on account of its sim 
stability. For example, fading observations can 
made with an extremely simple outfit requiring o1 
nary microammeter in - collector circuit. 

This system can readily be elaborated by connect 
different circuits, each with its detector and micro-: 
described above, to the same antenna. This will a 
observations to be taken from several different dir. 
distances simultaneously. Such an arrangement is 
practical since no interference can possibly take pla: 
the several circuits. i 

The over-all results secured with this tube are at 
in signal magnitude to those from a regenerator or 
ordinary detector with two stages of amplification 
without unstable adjustments, distortion, or the p« 
interference with other receiving stations. This 
is a factor of no little importance, particularly with 1 
increasing congestion of receivers. The tube has a 


field in connection with radio frequency amplifying 


either with or without regeneration. 

Many other uses of the sodion tube are being i: 
and it is evident that the new device will be of 
only as a radio receiver but as a laboratory 
ment. Its operation is the result of ionisation « 
vapour, consequent dissipation of the space char; 
increased current to the “ collector ’’ electrode se 
by. A condition of equilibrium is obtained and is 
by an impresse ‘d signal. On account of the inherent 
trollable time element a gradual decrease in anode « 
a series of input impulses is secured, resulting in 
alteration of current for impulses of low amplitude 
quently a strong response for weak signals. 

Electro-Farming.—At the invitation of the | 
Chamber of Agriculture, Mr. R. Borlase Matthews, 
M.I1.E.E., &c., lectured there upon this subject last 
is a matter in which farmers are taking more and 
terest. The lecturer mentioned that now over 4 
farms had got electrical equipment. A description 
for the first time in public—of the exhibit that tl 
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had arranged for the British Electrical Development 


tion at Wembley. 


Lord Bledisloe, in proposing 
thanks to the 


lecturer, strongly advised the 
that when they “‘ wembled” to Wembley, they s 
visit this exhibit, before they were distracted by ot! 
The lecturer’s method of making hay without sunshi 
a very interesting discussion, for if electrica 
are going to enable the farmer to circumvent the « 
weather, he is going to get a supply of elect 
how. Judging from the eager questions at this 
lectures upon electro-farming applications, giv 
farmers, the farmer is quite re ale to extend a welcc 
to electricity, but he is apt to look upon 
luxury beyond his reach. Evident! y a great dea 
tional work is still needed among farmers, to enal 
realise how advantageous a supply of electricity v 
them in their daily work. Among other facts 
pointed out at this lecture, were the possibilities 
poultry pay better, by the use of electrically heat 
fan ventilated incubators (in which live chicks ca 
out every day, and fresh eggs put in every day—r 
cubation to a factory-like operation); by the use 
brooders or foster-mothers; by the use of electric 
get 20 per cent. more eggs in winter-time; and by 
electric motors in preparing food. Another item of i 
the indirect advantage of electric lighting in cowsta 
one-third less time is required to feed cattle wil 
light is available, than when only hurricane lamps 
able. 

Reference was made to an entirely 
tricity by Mr. Borlase Matthews on his farm. Th 
in installing a number of beehives in one apiary o1 
and then supplying electric light and heat during 
months, together with a little artificial feeding. 1 
in strong broods of bees being available, directly 
trees blossom. Thus a great deal of honey, which 


new applicat 


unobtainable for lack of bees, is gathered in, greatly inc 


the output of each hive per annum. 


Educational.—Potytecunic, Recent Street, W 
courses of six lectures will be given during the sur 
as follows: On Monday, on Alternating Curr 
Forms,’ by Mr. P. Kemp; on Tuesdays, on ‘‘ The 


of Transformers in Power Stations,’’ by Mr. H. P. 


on Wednesdays, on “ Electric ne a Mlu: 
by Mr. W. H. Date; and on Thursdays, 

of Electrical Consumption,”’ by Mr. D. }. 
lecture will be given on May 19th. 
7s. 6d. Syllabuses on application to Mr. T. Worswick 
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Finsbury Technical College.—The London County Coun- 
cil has addressed the following letter to the Council of the 
City and Guilds of London Institute :— 

“With reference to my letter of the 18th ultimo, I am to 
state that the question of the continuance of the financial 
grant in iid of the above-named college after July 31st, 1926, 
has now been submitted to the Council. In this connection 
lam to refer to the Council’s letter of February 5th, 1921, 
notifying the decision of the Council to make a grant of 
£10,000 a year in aid of the maintenance of the college for 
the quinquennial period ending July 3lst, 1926, the future 
objective of the college to be fully considered in the interval; 
and to your letter of September 28th last stating that the 
delegacy of the Finsbury Technical College were anxious to 
ascertain the views of the Council as to the continuance of 
the college. 

“Although desirous of giving the most sympathetic con- 
sideration to the claims of the college for financial aid, the 
Council feels that it is difficult to justify the comparatively 
large expenditure which at present falls on public funds in 
connection With the maintenance of the college, in view of 
the fact that there are a number of other institutions making 
provision for training in engineering and chemistry which 
could absorb, without difficulty, the number of students now 
attending the Finsbury Technical College. 

“The Council has been informed that a conference was 
held between representatives of the delegacy of the Finsbury 
Technical College and representatives of the appropriate com- 
mittee of the Council to examine the possibilities for the 
continuance of the Council’s aid to the college, but that it 
was not found possible to put forward any alternative pro- 
posal with this end in view. 

“ After full consideration of all the circumstances the Coun- 
cil has reluctantly come to the conclusion that the Council is 
not justified in continuing its financial support to the college 
after July, 1926. I am accordingly now directea tu inform 
you that the Council regrets that it will be unable to continue 
its grants in aid of the maintenance of the above-named insti- 
tution after the expiration of the quinquennial period ending 
July 3lst, 1926.” 

The letter is signed by Mr. G. F. Gater, education officer 
to the L.C.C. 

Under these circumstances we are informed by the secretary 
to the Institute that there is no other course open to the 
Council of the Institute but to make arrangements to close 
down Finsbury Technical College in July, 1926, e” possibly 
before that date. We recently drew attention to the threat 
that was being held over the College, whose friends must now 
bestir themseives if the danger is to be averted. 


Local Societies.—Works Visit.—On the invitation of Mr. 
C. A. Atchley, director of the British Electrical Plant Co., 
members of the Association of Mining Electrical Engineers 
(Lothian Branch), paid a visit to the works of the company 
at Alloa. The visitors inspected the latest improvements and 
additions to plant, as well as the new electrical and mechani- 
cal work being carried out in the various departments. The 
following officials have been elected by the branch :—Presi- 
dent: J. Finlay, M.I.M.E.; vice-presidents: E. Cunningham, 
A.M.I.E.E., and E. Morrison; hon. treasurer: John Adam, 
M.I.M., ; hon. secretary: James Walker. 

Mininc TRANSFORMERS.—A meeting of the Midland Branch 
of the Association of Mining Electrical Engineers was held 
at Nottingham on April 28th, Mr. R. Wilson in the chair. 
Mr. 5. Austen Stigant read an interesting paper on ‘* Min- 
ing Type Transformers,’’ both for surface and underground 





use. It was illustrated with lantern slides and was followed 
i discussion which was contributed to by Mr. T. Green and 
oir. R it d te. 


_The Repair of Worn Components by Electro-Deposition.— 
The el tro-deposition method of making up worn parts of 
machinery only came into general use during the war. Since 


that ti a good deal of experimental work has been carried 
out t termine the best method of procedure, and a paper 
recently communicated to the Faraday Society by Capt. J. P. 
McLare, of the Royal Army Ordnance Corps, usefully sum- 
maris¢ esent practice. During the war copper was chiefly 
empioved to make up wear, on account of the ease with which 
thick deposits can be obtained, but this metal is obviously 


unsuitable for many purposes, and the problem was to deter- 
mine the best conditions for obtaining thick, sound deposits of 
ron and nickel. It was soon discovered that the first con- 


Boas ~ : 
aitior an adherent deposit was scrupulous cleanliness—in 
rt é chemical sense—of the article under treatment. In 
he | before us a scheme of some eight operations is 
rece 


ided in the case of parts which are oily, greasy or 
rusty ie scheme looks elaborate on paper, but it is neither 
nor costly to put it into operation. The most impor- 
tures are the electrolytic cleansing processes. No less 
than three such processes are recoramended. The first takes 
Place, after a preliminary removal of grease, in a boiling alka- 


~_ the article to be cleaned being suspended in the 
ath a thode; the second, after stopping-out parts that have 
_ to he thickened, in a cold alkaline electrolytic bath; and 
mn t in an acid bath, in which the article is made the 


inode. From this bath the article, after washing, passes to 

the depositing tank. 

atte thorough cleansing of the work ensures adherence of 

nae lep sit. To ensure a uniform, non-brittle deposit of iron 

‘nd the absence of pitting due to cathodic gassing, the solu- 
2 must be of a certain composition and density and a large 





volume of electrolyte must be employed, the object of the 
latter being to keep the composition of the bath constant for a 
long period and to obviate the necessity for any but occasional 
stirring. As regards the composition of the bath, a strongly- 
concentrated solution of ferrous-ammonium sulphate (3-33 lb. 
per gallon) was found best, and it is necessary to maintain it 
either neutral or else very slightly acid. ‘The temperature 
should be kept uniform at about 18 deg. C. and the anodes 
should preferably be of soft Swedish iron, about four times 
the area of the work in the bath. It is interesting to note 
that the curious ‘fancy’ solutions often recommended in 
text books and by inventors, are considered to be quite 
unnecessary. 

The deposition of nickel, where it can be used, is preferable 
to that of iron because thick deposits can be obtained at fairly 
high current densities with far less trouble, in consequence of 
the absence of the formation of oxides. The bath recom- 
mended consists of nickel sulphate (2 lb.), nickel chloride 
(34 oz.), and boric acid (43 0z.), dissolved in a gallon of dis- 
tilled water. 

Among the articles which have been satisfactorily repaired 
by this method are worn axles of railway cranes, planing 
machine blocks, wagon axles, gudgeon pins, tappet valves, 
&e., in all cases with satisfactory results. The deposits can 
be case-hardened if desired. The usefulness of the method 
deserves to be more widely known; its extended application 
will undoubtedly save many a useful part from being pre- 
maturely scrapped. 

Experiments have also been made with a view to evolving 
a resilient metallic packing to replace the textile packings at 
present used in the glands and stuffing boxes of buffers and 
recuperators of gun and howitzer mountings. The idea was 
to deposit lead—sometimes silver-plated—in rubber rings and 
thus form a resilient packing to form a tight joint and yet 
possess a metallic bearing surface having no corrosive effect, 
such as is the case with the textile packings. The experiments 
were promising and they are being continued, but the pro- 
cess is not yet entirely successful as the metallic coatings are 
found to split under pressure. 

The Anode Effect in the Electrolysis of Fused Chlorides.— 
It has long been known that under certain conditions the 
current through a cell of fused chlorides will suddenly drop 
almost, if not quite, to zero, and at the sume time gas evolu- 
tion at the anode ceases. In this state the anode has the 
appearance of being ‘‘ unwet,” and it bas therefore been 
suggested that the effect arises only when the anode current 
density is so high that liberal evolution of gas causes an 
insulating cushion to appear between the anode and the molten 
electrolyte. If this is the correct explanation there should 
be, for any given electrolyte at any particular temperature, a 
limiting maximum current density above which the anode effect 
appears, but below which normal electrolysis is possible. At 
the meeting of the Faraday Society, held on April 14th, Messrs. 
'. A. HeppensTaut and W. J. Suctr described an experimental 
investigation carried out by them at Liverpool University on 
the conditions governing the appearance of the anode effect. 
For the details of the work reference must be made to the 
original paper. It was found that in the cases of potassium 
chloride, zine chloride, and, to a less extent, lead chloride, 
the effect was a perfectly definite one reproducible, for the 
particular apparatus and arrangement employed, under well- 
defined conditions of temperature and current-density. In 
the cases studied, the higher the temperature, the lower was 
the limiting current-density attained previous to the appearance 
of the anode effect. In the case of fused sodium chloride, no 
definite results were obtained due, apparently, to the dis- 
persal in the electrolyte of clouds of finely-divided metallic 
sodium or sodium alloy by reaction with the cathode. The 
work so far has been of a preliminary character, as the experi 
mental difficulties are considerable. 

National Register of Electrical Installation Contractors.— 
Applications for certificates of registration of all electrical in 
stallation contractors wishing to appear in the first list of the 
National Register, which is to be published in June, should 
be sent to the secretary at the offices, 1, Lincoln's Inn Fields, 
W.C., by May 2th. (See our advertisement columns to-day.) 


Mining and Metallurgical Congress at Wembley.—We 
have received a copy of the programme of arrangements that 
have been made for the Empire Mining and Metallurgical 
Congress that is to be held at the British Empire Exhibition 
from June 3rd to 6th. A large number of papers will be read 
in four sections Mining; Petroleum; Metallurgy of Iron and 
Steel: and Non-ferrous Metallurgy. The researches on safety 
problems in mining include one on “ Electricity in Coal 
Mines,’ by Robert Nelson, and one by Dr. R. V. Wheeler 
on ‘ Miners’ Safety Lamps.”’ Mr. Sam Mavor will read a 
paper on ‘‘ Mechanical Problems in Coal-getting.’’ In one of 
the sections Sir Robert Hadfield is down for a paper on “ Fuel 
Economy in Iron and Steel Works,”” and in another Dr. W. 
Rosenhain for one on “ Aluminium and Light Alloys.’’ Messrs. 
C. McDermid and G. C. Lloyd are the general secretaries of 
the Congress (225, City Road, London, E.C.). A presidential 
address by Viscount Long of Wraxall on the morning of the 
opening day will deal with ‘‘ Mineral Resources, and their 
relation to the prosperity and development of the Empire.”’ 
The mineral and coal-mining industry exhibits, also the under- 
ground workings and equipment of the model colliery, will be 
visited by the members of the Congress, and there will be 
various receptions. an official banquet, &c. Bush House, 
Aldwych, will be the temporary Congress office address. 
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Appointments Vacant.—Assistant mains engineer ($400 
per month, dollar=2s. 4d.) for the George Town, Penang, 
Municipal Electricity Supply and Tramways Department. 
Boiler house superintendent for the County Borough of Wol- 
verhampton Electrical Engineer’s Department. Mechanician 
(£400) for the Government of the Gold Coast Posts and Tele- 
graph Department. Sub-station attendant for the Lancaster 
Corporation Electricity Department. Power station super- 
intendent for the Preston Corporation Electricity Department. 
Working assistant engineer (£200 +) for the Knowle Mental 
Hospital. (See our advertisement pages to-day.) 








Institution Notes. 


Institution of Electrical Engineers.—Mersey aND NortH 
Wates (Liverpoo.) CentrRE.—The annual general meeting was 
held on April 28th at Live srpool, when the following offices 
were elected for the 1924-25 session:—Chairman: Mr. H. H. 
Harrison; vice-chairmen: Messrs. A. E. Malpas and P. J. 
Robinson; hon. secretary and treasurer: Mr. O. C. Wuygood; 
and ordinary members of the Committee: Messrs. A. G. Bar- 
nard, E. L. Morland, A. 8. Wilson, and Prof. E. W. Marchant. 

ScorrisH Centre.—The final meeting for this session of the 
Scottish Centre of the Institution took place on Friday, April 
25th. This meeting was held, as is now the custom, at 
Diindee, 
the Dundee Sub-Centre. Shortly after the arrival of the party 
from Glasgow, lunch was served in the Royal Hotel, Dundee. 
Following on this, the party was taken by motor to Belmont 
Castle, which is some 15 miles from the city, and_was given 
by Mrs. Marryat to the Corporation of Dundee. Having in- 
spected the house and grounds, the members were entertained 
to tea as guests of the Corporation. The party having returned 
to Dundee, dinner was served in the Royal Hotel, after which 
the members assembled at University College. A paper was 
then read by Dr. R. D. es. the subject being ‘* The 
Characteristics of a d.c. Series Motor self-excited by Rectified 
Current for purposes of Regene srative Control.’’ Dr. Archibald 
was one of the founders, and is also an ex-chairman, of the 
Dundee Sub-Centre. An interesting discussion foll owed, in 
which many members took part, a notable contributor bei ing 
Dr. 8. P. Smith. It was generally agreed that a most enjoy- 
able day had been spent, and oe Committee of the Dundee 
Sub-Centfre—in particular Mr. W. Frain, the hon. secretary, 
who was chiefly responsible ey ‘the arrangements—is to be 
congratulated on an excellent meeting to conclude the session. 


Junior Institution of Engineers.—On April 25th Mr. 
H. G. Willianis delivered a lecturette on ‘‘ Aluminium Elec- 
trical Conductors for Overhead Power Transmission.’”’ Mr. 
Williams treated ‘the subject very fully, dealing with financial 
considerations as well as with details of construction and the 
efficiency of aluminium transmission lines. He said that the 
ratio of cross-sectional area of copper to its equivalent in 
aluminium in respect of conductivity was about 100 to 159. 
Since the weight of aluminium was about one-third that of 
copper, an aluminium conductor having an area 59 per cent. 
greater than that of copper, and therefore the same electrical 
conductivity, would weigh about half as much as a copper 
conductor. ‘Aluminium showed a distinct saving in first cost 
of material, and, by virtue of its lightness, the load upon 
structures was much less than that imposed by copper. The 
saving was more marked when high pressures were used over 
long distances, and particularly over mountainous country. 
The use of aluminium conductors allowed longer spans. 

Cables consisting of steel core round which aluminium was 
stranded had now been tried in service in such a variety of 
localities and under such varying conditions, that their 
reliability and efficiency had been demonstrated. It was im- 
portant that the steel wire should be galvanised to prevent 
electrolytic action and corrosion of the steel. As re- 
gards the effect of the weather and the atmosphere on 
aluminium conductors, hydrochloric acid or strong caustic 
soda vapours would dissolve the metal, and if aluminium 
enbles were brought into contact with copper or brass wires 
or clamps in the presence of moisture, there would he electro- 
lytic action. Galvanised iron or aluminium fittings had there- 
fore to be used. There were many cases in which aluminium 
cables had been in service for many vears on the sea coast, 
on steam railways, and near coke ovens, without any deteriora- 
tion. Troubles were often traced to impurities in the metal. 

Institution of Civil Engineers.—Forrest Lecture.—Prof. 
Elihu Thomson, of Massachusetts, U.S.A., has accepted an 
invitation to deliver the 30th James Forrest Lecture durin: 
a visit to this country, and accordingly the lecture, which was 
originally fixed for May 6th, has heen postponed until July 8th 
Prof. Thomson has been awarded, by the presidents of the 
eight British engineering institutions, constituting the Award 
Committee, the triennial Kelvin Gold Medal, for 1923; and 
formal presentation of the medal to him will take place 
during the Kelvin centenary celebration in July. 


Institution of Automobile Engineers.—Cot. v. Maeneto 
Yanit10on.—The Institution of Automobile Engineers organised 
an informal discussion on the subject of coil v. magneto 
ignition for motor cars at the Society of Arts on Tuesday, 
April 2th. 








the arrangements being made by the Committee of . 








Institute of Transport.—The fourth annual congress will 
be held at Bristol from May 29th to 3ist. On the first ; 


vO days 
the mornings will be devoted to the reading and discussion of 
papers, the afternoons and the whole of the third day being 
spent in visits and inspections. The Lord Mayor of Bristg. 
and the Mayors of Bath and Gloucester, will receive the vig 
tors, and there will be various social functions. Papers wij 


be read on “* The Port of Bristol,’ ‘‘ The problem of road guy. 
faces with regard to mechanical transport,” ** Freizht 
formations,’ and ‘‘ The next five years of aerial transport, 
Amongst the places visited will be the Avonmouth Docks, the 
city of Bath, P the works of the Great Western Railway 
Swindon, and the Severn canals to Worcester. 


The Royal Institution.—The annual meeting was held m 
May Ist, Sir James Crichton-Browne, treasurer and \ 


&-Dreai- 
dent, in the chair. The annual report of the Com: thee ol 
Visitors for the year 1923, testifying to the continued pros 
perity and efficient management of the Institution, and the 
report of the Davy-Faraday Research Laboratory Conmittee, 
were read. Fifty-three new members were elected during the 
year, and 63 lectures and 18 evening discourses were (elivered 
A total of 634 volumes was added to the library in the year 
‘hanks were voted to the president, treasurer and retary, 
to the Committees of Managers and Visitors, and to e Pro 
fessors for their valuable services to the Institution during the 
past year. The following gentlemen were unanimously elected 
as officers for the ensuing year:—President, the Duke of 
Northumberland; treasurer, Sir James Crichton-Browne: 
secretary, Sir Arthur Keith. 
= 








Our Personal Column. 


The Editors invite electrical engineers, whether e 


nnected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, te 


keep readers of the ELR&cTRICAL Review posted aa to their 
movemente. 


The Metropolitan Asylums Board Works Committee recom- 
mends thxt the salary of Mr. J. W. Fyre, assistant eng 
increased from £360 to £380 per annum; that the 
Mr. L. J. J. Murry, first assistant engineer, be ease 
from £660 to £720, by two increments, and that he be award 
the first increment of £30 per annum forthwith; and that th 
salary of Mr. T. Cooper, engineer-in-chief, 


eer, be 


be increased by 


£100 per annum. 

The Electrical News (Toronto) states that Mr. H. H. Covzens 
has resigned the position of general manager of the ‘Toront 
Transportation Commission and the Toronto Hydro-electri 


System to become vice-president in charge of the allair 
Brazil of the group of public utilities controlled by the 
Brazilian Traction, Light & Power Co. Mr. Couzens is su 
ceeded by Mr. E. M. ASHworTH us general manager of the 
hydro-electric system, and by Mr. D. W. Harvey, who takes 
over the management of the transportation system. Both 


gentlemen were assistant managers, Mr. Ashworth having 
acted as general-manager of his branch for some time past. 

Mr. BernarD HowarbD, for 27 years with Messrs W. 4 
Shaw & Co., electrical engineers, Stockport, who has left 
to go into business for himself at Hazel Grove, bas been 
presented by the firm with a gold watch in recognition of bu 


services as foreman. 

The staff of the Sheffield branch of the British Thomson- 
Houston Co., Ltd., last week entertained Mr. Aurri UCAS 
the manager, on his completion of a quarter of a ccnturys 


service with the company, and presented him with spint 
tantalus. 

Mr. W. 3EXON, the engineer and manager of the Ki 
marnock a ition Electricity Supply Department, heen 
appointed engineer and manager of the Ayrshire Electricity 
Board, which has taken over the Kilmarnock and Avr elec- 


tricity undertakings. 


Last week, at Bispham, Mr. DovGias Moore, P.5Sc., 4 
chemist at the works of the United Alkali Co., was ried 
to Miss Bessie Ropertson, daughter of Mr. J. A. Ropextsoy, 
the well-known electrical engineer. The parties f met 
when both were students at the Manchester Universit 

Mr. R. A. Lower, of Norwich, has been appointed chiel 
sales engineer to the Yorkshire Electric Power Co., and wi! 
take up the ‘> on June 2nd; his office wi 
be situated at 36, Park Place, Leeds. Mr. Lower hu= bee 
sales engineer to the Norwich Corporation Electricity orks 
since 1911. : 

Mr. T. H. U. Atpripee, engineer-in-chief and manazer @ 


the Shanghai municipal electricity dep 
in England in the first week in bees ; 
Mr. Jounn Fercuson, chief engineer of Glasgow Corporation 
Tramways Department, has resigned, and the comm)(tee 
to record in its minutes high appreciation of the very able 
and valuable service he has rendered to the Corporation (rine 
the 264 years he has been a member of the staff of the 1ram 
ways Department. Mr. G. G. Bram, deputy chief enginet, 


artment, is due to arrive 


will succeed Mr. Fergusen. 
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Mr. F. G. Kereveey, A.M.1LE.E., who for 124 years was 
ith the British 'Thomson-Houston Co., Rugby and 


eonnecte: - 4 : 
Birming 1. has now relinquished his position as Midland 
branch manager of the Electrical Apparatus Co., Ltd., and 
opened es at Worcester Chambers, 14, New Street, Bir- 
mingh ware he will be trading in his own name as 
charvere .ctrical engineer and mechanical engineer. 

A Me re paper states that Prof. Sir Davip Orme Masson 
and Mr. H. W. Gepp, general manager of the Electrolytic 
vine Company of Australasia, Ltd., were leaving for England 


on March 22nd. 

“We are glad to state that Mr. Percy E, Rycrort, M.B.E., 
\.LE.E., has now fully recovered from his recent severe ill- 
ness—couble pneumonia followed by an — on for empyema 
_and has r joine d his company, Messrs. Babcock & Wilcox, 
fter being absent from his office since January last. 

“Mr. C. S. WaLKER, a member of the engineering staff of the 


Bath Corporation electricity department, has been appointed 
station superintendent there. 

Obituary.—Mr. H. M. Bytiessy.—A Central News dis- 
patch from Chicago to the Daily Telegraph reports that Mr. 
Henry Marison Byllesby, the well |-known electrical engineer, 
died on Friday last, in his 76th year. ‘‘ Mr. ByYlesby was 
associated 1 ith Thomas Edison in the early days of electric 
ihting in New Jersey, and had been identified with many 
movements an 1 advances in electrical enterprises in the States. 
He was president of the Chicago engineering firm bearing 
his name, and_a director of numerous other companies.’ 

Mr. S. R. Wayte.—The death is announced, at the age of 
51 vears, of Mr. Sydney Ross Whyte, elec trical engineer, of 
46, London Road, Croydon, who was a member of the Elec- 
trical Contractors’ Association. 


Muor 8S. Urrina.—We regret to announce the death of 
Major Samuel Utting, M.I.Mech.E., A.M.Inst.C.E., from 
pneumonia _ 








New Companies Registered. 





Ward Services, Ltd. (197,543).—Private company. Regis- 


Capital, £luv in £1 shares. To adopt two agreements, the 








tered A ~- 

sates t 1 are not named, and to carry on the business of manufac- 
turers a ibutors of and dealers in electric signs and intermittent fash 
gns, « projectors, coloured light and multi-chrome signs, transparent 

4 lighted paintings and designs, art illuminations, artistic 
publicity ivertising signs and devices, pictorial and graphic, electrical 
and a lisplays, &c. The subscribers (each with one share) are :— 
G. W. C in, 6d, Charrington Street, N.W.1, electrical sign manulacturer ; 
G H. Ul ll, Queen Victoria Street, E.C., solicitor. ‘he first directors 
are to nted by the subscribers. Qualification, one share. Remunera- 

, 10 ; seach per annum. Solicitor : G. H. Olley, 11, Queen Victoria 
Street, E.( Registered office: 216, Edgware Road, W.1. 

Erith Electrical Co., Ltd. (197,485).—Private company. 
Registeres il 2ath. Capital, £2,000 in 1,800 ordinary shares of £1 and 
4,00) de shares of ls. To acquire the business carried on by W. J. 
barber, at , and to carry on the business of electricians, electrical or 
mechani gineers or contractors, suppliers of electricity for light, heat, 

wireless communication, &c. The Gree directors are :—G. 
B 1, New Road, Abbey Wood, $.E.2, timber merchant (chair- 
‘\' Barber, 5, Barnehurst Avenue, North Heath, Erith, electrical 
engineer ging director). Solicitors: Habershon, Watts & Co., 29 and 30, 
Greens [ \\oolwich, S.E.18. 

Roddis Electric, Ltd, (197,575).—Private company. Re- 
gistered ivth. Capital, £2,200 in 2,000 5 per cent. non-cumuiative pre- 
erence $ of £1 each and 4,000 ordinary shares of ls. each. To adopt an 





C. H. Roddis for the purpose of acquiring an invention 
ess circuits and ail improvements upon and additions thereto. 
rs are :—J. J. Lemarque, St. Eloi, Luton Avenue, Broadstairs ; 

t , 202, Oid Road West, Gravesend; C. H. Roddis, 59, Sisters 
» Cla m Common, S.W.11; C. K. Gratton, 52, Alleyn Road, Dulwich, 

three first named are permanent. Solicitors: Warwick and 
14, Queen Victoria Street, E.C.4 Registered office: 14, Queen 
Victoria § t, E.C.4. 


S. W. Radio, Ltd. (197,494).—Private company. Regis- 
ered Apri| 25th Capital, £100 in £1 shares. To carry on the business of 
rters, general merchants and dealers, commission agents, manu- 
and dealers in wireless or electrical fittings, &c. The first 
<C. B. Stokes, Villa Moszowicki, Avenue Comba, Boulevard 

. France (director of Williams Stokes Wireless Co., Ltd.); W. 
funcaster Road, S.W.11 (director of Williams Stokes Wireless 

SO Ly Secretary: F. F. Cliveley. Solicitors :—Sturton and Sturton, 74, 
“reat 7 Street, E.C.3. Registered office: 6, Broad Street Place, E.C.2. 


Basson Electrical Co., Ltd. (197,565).—Private company. 

2%th. Capital, £500 in £1 shares (100 5 per cent. cumulative 
i 400 ordinary). To carry on the business of electricians, 
inecrs, supplic rs of electricity for light, heat, sound and power, 
of and dealers in all apparatus used in connection with electrical 
nstallations and wireless sets and accessories, &c. The per- 
rs are:—E. L. Castle, Holly Mount, Station Road, Pendlebury, 
wer; H. Basson (manager), 24, Bingham Street, Swinton, elec- 
t. Qualification, £25. Remureration: £5 per annum, divided 

Solicitor: John Knight, Manchester. Registered office: 32 
Swinton, Lancs 


sa hiitec roft Instrument Co., Ltd. (197,498).—Private com- 
pany. stered April 25th. Capital, 21,000 in £1 shares. To carry on the 











business, nufacturers of and dealers in all kinds of instruments, apparatus 
-— es for the reception or transmission of wireless telephony and 
wireless tclegraphy, &c. The first directors are:—A. J. Watts, Highfield, 
> s.; W. K. Coxon, Nursehill, Lydney, Glos.; M. Jarrett, Elmsleigh, 


ey, Glos.; S. Jarrett, Foxhill, Lydney, Glos.- Secretary - 
: H. H. Vowles, 65, Northgate Street, Gloucester. Regis- 
he Pin Works, Whitecroft, near Lydney, Glos. 


Charles I. Hughes & Co., Ltd. (197,545).—Private com- 


>. Jarre c. 


tered office 





pany +. red April 28th. Capital, £750 in 21 shares (350 4 per cent. 
aoe eference and 400 ordinary). To acquire the business of an 
Hugh r ne electrical engineer and contractor now carried on by Chae. I. 
Pn r- at aterloo, Lancs., as “‘ Charles I. Hughes.” The first directors 
Hugh Hughes (permanent), 12, South Road, Waterloo (manager); - 


Was 12, South Road, Waterloo. Qualification, £50. Solicitor: E. G. 
‘e™, Moorfielde, Liverpool. Registered office : 37, Moorfields  Lvageal. 





Official Returns of Electrical 
Companies. 


Bray, Markham & Reiss, Ltd.—Satisfaction in full on 
October léth, 1082, of debentures dated March 2éth, lyd0, securing £8,000. 
(Notice filed April lath, lvzs.) 


Wholesale Electrical Co. (1922), Ltd.—L. R. Stevens, of 
&, Guitdhali Chambers, Basinghall Street, &.C., was appointed receiver and 
manager on April léth under powers contained in first mortgage debentures 
dated January ldth, lvd 


Henry Joseph & Co., Ltd.—Particulars filed of £5,000 de- 
bentures authorised April 7th, ly24, charged on the company's undertaking 
and property, present and future, including uncalled capital, the amount of 
the present issue being £2,700. 


Childs’ Electrical Stores, Ltd.—Debenture dated April 
14th, lv24, to secure £2 los. charged on the company’s undertaking and 
property, present and future, including uncalled capital. Holder: Mrs. C. A. 
Chiids, /2, Lancaster Road, North Kensington, 


Accumulator Charging Co., Ltd.—Debenture dated April 
16th, 1924, to secure £75 charged on the company's undertaking and pro- 
perty, present and future, incluging uncalled capital. Holders: Milner Bros., 
L.td., Abbey House, Victoria Street, S.W. 


West Central Manufacturing Co., Ltd.—F. T. Shearcroft, 
of 76, Newgate Strect, E.C.1, was appointed receiver and manager on April 
2nd, 1924, under powers contained in first mortgage debenture dated October 
8th, 1923. 

Brown & Whitehead, Ltd.—W. H. Bell, of 3, Bridge 
Road, Woolston, Southampton, was appointed receiver on April 10th, 1ly2é, 
under powers containce in debenture dated May léth, 1923. 

Lamp Manufacturing Co., Ltd. (76,151).—Return dated 
February 21st, lv24. Capital, £10,000 in £1 shares. 5,400 shares taken up. 
£5,000 paid. Mortgages and ch: arges, £2,000 debentures. 

Vactite Wire Co. (1919), Ltd. (156,012).—Return dated 
December 13th, 1923. Capital, £25,000 in £1 shares. 15,000 shares taken up. 
#3 paid. £14,997 considered as paid. Mortgages and charges, nil. 

Robert W, Blackwell & Co,, Ltd. (63,446).—Return dated 
January léth, 1924. Capital, £50,000 in 21 shares. All shares taken up. 
£18,338 paid. £31,602 consick “red as paid, Mortgages and charges, nil. 

Macintosh Cable Co., Ltd. (72,097).—Return dated Octo- 
ber 30th, 1923. Capital, £100,000 in 75,000 ordinary and 25,000 preference 
shares of £1 each. 51,008 ordinary and 23,997 preference shares taken up. 
£13,004 paid. £62,001 considered as paid. Mortgages and charges, £6,500. 

Scott Brothers (Halifax), Ltd.—Deposit on April 14th, 
1924, of deeds of certain property in Halifax, to secure all moneys due or 
to become due from the company to Lloyd's Bank, Ltd., not exceeding £6,000. 








City Notes. 


The ordinary general meeting was held 
English Electric on Wednesday last week at the Connaught 
Co., Ltd. Rooms, Great Queen Street, Sir Charles 
E. Ellis, G.B.E., K.C.B., in the chair. In 
moving the adoption of the report, the chairman said that 
the net profit for the year amounted to £21,/%3, which, de- 
spite the admittedly ditlicult trading conditions of the year 
under review, was equal practically to that shown in the 
previous year. In all the circumstances that result was one 
on which they had every reason to congratulate themselves 
‘lhe preference and ordinary share capital had been increased 
by £427,515. ‘ihat increase was retlected in the item of 
interest in subsidiary and other companies on the assets side 
of the balance sheet. ‘That was a satisfactory feature, parti- 
cularly as debentures in one of their subsidiary companies 
had been redeemed out of the proceeds of that share issue. 
The board had thus been able to proceed further in consoli- 
dating the financial position of the company. In 1921 the 
board created and issued £1,250,000 8 per cent. short date 
notes. ‘Taking advantage of a favourable turn in the financial 
market, they were able. last year to refund the whole of that 
issue for an equal number of 6 per cent. 40-year convertible 
debentures. ‘lhat operation had the very gratifying result 
of reducing their fixed debenture charges by no less than 
£41,449 per annum. Noteholders were offered either cash 
or thé privilege of exchanging into the new debentures, and 
it was gratifying that over 70 per cent. of the original stock- 
holders converted their holdings and thus retained their 
interest in the concern. On the assets side of the balance 
sheet the item of land, buildings, plant, machinery, &c., 
after bearing adequate depreciation, showed an increase of a 
little over £30,000 on the figure of the previous year. That 
was accounted for by a number of additions and improvements, 
carried out at their various works after careful consideration. 
Although the item stock and work in progress at £1,354,900 
was barely £200,000 more than the equivalent figure of a 
year ago, that did not fully reflect the increase in business 
as there had been a further reduction in general stock during 
the year. The orders received during the year under review 
were much in excess of those for the previous year. An 
equally satisfactory feature of the order book was its geographi- 
cal distribution. Contracts were obtained from all parts of 
the world—some of the most important from territories as 
yet little touched in which they might find the new markets 
so essential to British industry at the present time. The 
satisfactory progress recorded last year in connection with 
water-power development had been more than maintained. 
Over 200,000 h.p. of water-turhines, with the appropriate 
generating plant, were sold during the yeer, and they secured 
orders for the largest units ever manufactured in this country, 
both for high and low falls. For the Sorocaba station of the 
Sao Paulo Electric Co., in Brazil, they had recently completed 
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wu 25,000-h.p. reaction water-turbine and the alternator to be 
driven by it, while for tne ‘Lata ower Co., the thurd of the 
great bydro-eiectric projects In the neighbourhood of bombay 
to be developed unuer the auspices ol Messrs. ‘lata & bods, 
Litd., they were constructing ve units, eacn of 8U,UUU b.p., 
for a tui of over 1,10U it. Lhey might justiably cium that 
the execution of oruers such as those placed the company 
in the front rank almonyst the world s mManulacturers ol water- 
power plant. Last yeur be had relerred to the Instauation on 
the Miai Railway ot France of the “‘ knglsh Hiectric ’’ type 
of motors and control equipment. Many ot the equipments 
now running on the Midi Kalilway were manufactured au 
company’s Preston works, and those who had traveiled on 
the tune between Pau and ‘loulouse in the last few months 
would have appreciated how reiuble and eliicient was the 
apparatus in the heid of electric traction. A very large orue: 
for electric locomotives tor the Japanese Government Kullways 
Was deilvered partly belore and partiy alter the eurthquake, 
and it was a tribute to their many friends in Japan that, in 
spite of the appalling disaster which overtook their country, 
work on the electrification of their railways had alreaay 
recommenced, and the majority of the locomotives ware 
installed and ready for operation. Work on the equipments 
for the electrification of the Great Indian Peninsula Kalway 
was well on towards completion. ~l'heir largest traction con- 
tract of the year at home was that in connection with the 
electrification of the south-eastern section of the Southern 
Railway. ‘lhat order, which comprised 5U8 motors, each of 
300 b.p. and 19 1,50U-kK\W rotary converters, was weil in hand. 
The whoie of the active productive units of the company 
were working full time, and the amount of work in hand 
promised a continuity of that happy state of aflairs for some 
time to come. ‘lhe future was by no means free from unxiety. 
The level of prices still remained too low, and the competition 
of countries with depreciated currencies and lower production 
costs was acting continuously as an obstacle to a really tair 
price being obtained. Lf, as they {heard so continuously 
asserted, a permanent recovery of British trade depended upon 
the settlement of Europe, it was equally true that even then 
the pressure of competition upon their industries would be eased 
only by a closer approximation of the standard of life in 
Continental countries to that in their own. ‘There was a ten- 
dency on the part of certain public authorities to consider 
any figure in excess of that asked by the lowest tenderer, 
whether foreign or British, to be an attempt to extort from 
them high and unjustifiable prices. British trade was not 
built up nor would it be maintained on the factor of price 
alone; and it was regrettable that the loyalty of the vast 
majority of buyers, public and private, in paying higher prices 
for British material should be obscured by the Press campaigns 
of those who had placed work abroad and were noisily 
endeavouring to justify their action. ‘To reduce the cost of 
production, sacrifices had been made, and old prejudices dis- 
carded both by employers and workers in the engineering 
and allied industries. ‘Their most formidable difficulty at 
the moment was outside their control. It lay in the striking 
disparity in wages between the workmen employed in their 
factories and those engaged in what had become known as 
the ‘‘ sheltered ’’ trades. Hitherto little had been done to 
mitigate what was at once an injustice and a paralysing 
economic condition. It would require all the tact and for- 
bearance of both parties in wage negotiations if they were 
so to reduce their cocts, by a return to earlier and more 
equitable relative wage standards, that they could compete 
freely and successfully in the world’s markets. That was 
the immediate problem which faced those responsible: for the 
management of the company and all the other great exporting 
enterprises. 

Mr. W. L. Hichens, deputy chairman, seconded the motion, 
which was carried unanimously. 
Mr. E. Garcke presided at the annual 


Shropshire, meeting on April 30th. In moving the 
Worcestershire adoption of the report and accounts (which 


were abstracted in our issue of April 
25th, p. 669), the chairman remarked upon 
the further improvement which had 
occurred. He said that the net receipts for 
1923 were £168,000, as compared with £95,000 in 1921, and 
the available balance of profit had increased from £41,000 in 
1921 to £130,700 last year. In spite of this great improve- 
ment, the directors had thought it prudent to make only a 
small distribution on the ordinary shares. Anticipated expan- 
sion would make large demands upon the company’s resources, 
and therefore a substantial sum had been placed to reserve 
to strengthen the position of the company. The loan from the 
Ministry of Munitions had been reduced by agreed insta!ments, 
and the outstanding balance was £230,000. Other loans had 
increased by £108,000, due to the transfer to the company 
of the liability to repay the loans secured upon the under- 
taking of the Redditch Urban District Council, which was 
taken over in April last year. The demand for electricity 
continued to increase in spite of the difficult times which trade 
was experiencing. ‘The connections had risen frem 61,200 kW 
at the end of 1922 to 69.200 kW at the end of last year; the 
acquisition of the Redditch undertaking accounted for half 
of this increase. If trade revived during the present year the 
Dudley, Kidderminster, and Redditch stations would be fully 
loaded during the winter months. The construction of the 
Stourport station was being expedited with a view to con- 


and Stafiord- 
shire Electric 
Power Co. 


——s 


necting it up with the other stations. Reductions in char 
had been made during the year, but there were 1D dications 
of increased costs since the beginning of the year. In addition 
to acquuing the Kedditch undertaking, an Order had peep 
obtained tor the supply ol electricity in Bromsgrove, Droit 
wich, and other places in North-kast Worcestershie. ‘Lrans- 
Imission lines were being rapidly installed. 

‘The accounts for the year ended March 


ges 


Craigpark 1944, show a net promt of 49,5W5 (afte 
Electric Cable Inaking provision ior corporation tax 
Co., Ltd. which, with the balance of £1,302 brought 


forward, makes £11,445. From this gum 
there is appropriated for depreciation of buiidings ap 
inachinery, £2,0UU0; 6 per cent. preference dividend, 
dividend of 124 per cent. for the year on the ordinary 
£4,637; 


£2,854) 
shares 
leaving to carry forward, subject to directurs’ fees 


£1,907.“ ‘There has been an increase in trade during the 
year, but a considerable portion of it has been at very loy 
prices, which has had its effect on the profits. The prospects 
jor this year are better."’ Meeting: Glasgow, May lth. 
Societa Generale Italiana Edison 4 
Italian Elettricita (Milan). Capitai, 180,000 U0) lire 
Electrical —'‘the report of the council gave details of 
Companies. the progress of the company, together with 


that of its group of associates (bauti, Stel. 
Valle Antrona, Conti, Piemonte Orientale, Dinamo, Assolana 
Bresciana, &c.). ‘Lhe plant capacity of the group was 23,0 
kW; and the total energy produced and acquired was 
1,118,000,000 kWh. Among the works im progress, par. 
ticular mention was made of the installation on the Ovesc 
and the 140,0U00-volt line from Pallenzeno to Brugherio and 
another from Pallenzeno to Arquate Scrivia. ‘The balance 
from the last years working showed a net profit of 24,119,935 
lire, from which, after allotting 5 per cent. to the reserve. 
a dividend of 36 lire per 30U-lire share was declared 

Societa Llettrica ed Elettrochimica del Caffaro (Milan 
Capital, 12,000,000 lire—lhe ordmary general meeting passed 
the accounts for the year 1923, the available balance being 
1,983,807 lire, from which a dividend of 15 per cent. per 
share was distributed. 

Officine Elettroferroviarie (Milan). Capital, 12,000,000 lire— 
The result of the past year’s working was a_ profit of 
4,819,343 lire, from which a dividend of 16 per cent. was 
approved, with the balance of 87,943 lire carried to the reserve, 
which now amounts to 2,400,000 lire. 

Societa Elettrica della Venezia Giulia (Trieste). Capital, 
20,000,000 lire—The report for the year 1923 shows that ther 
was an available balance of 887,504 lire, from which a divi- 
dend of 4 per cent. was declared. 

Imprese Llettriche Conti (Milan). Capital, 100,000,000 lire 
—At the last general meeting the accounts were approved, 
the balance allowing of a dividend distribution of 10 per cent 

Societa Brioschi per Imprese Elettriche (Milan). Capital, 
30,000,000 lire.—The balance on December 31st—2,722,(182 lire— 
allowed of a dividend of 10 per cent. 

Societa Anonima Elettricita Alta Italia (Turin).—The general 


meeting approved the accounts to December 3lst, which 
allowed of a dividend of 20 lire per 250-lire share. 

Societa Idroelettrica Piemonte S. I. P. (Turin). Capital, 
100,000,000 lire-—The report recently approved by the meet- 
ing of shareholders allotted a dividend of 10 lire per 125-lire 
share. 

Terni: Societa per UIndustria e UElettricita (Rome 
Capital, 350,000,000 lire—For the year ended December 3lst 
there was an available profit of 13,616,460 lire, from which 


a dividend of 25 lire per 400 lire share was allotted, leaving 
3,518,330 lire to be carried to depreciation account. 

Societa Lombarda per Distribuzione di Energia Llettrica 
(Milan). Capital, 80,000,000 lire—The report of the council 
gave details of the new works undertaken by the company, 


among others the Brembo installation and the 130,000-volt line 
from Carona to Cislago, 90 km. in length. Last year's 
working yielded a profit balance of 7,016,705 lire, from which, 
after allotting 5 per cent. to the reserve, a distribut of & 
lire per 500-lire share was sanctioned. 

Societa Elettrica Bergamasca (Bergamo). Capital, 12,00, 
lire.—The available balance allowed of a distributi of a 
dividend of 9 per cent. 

Societa Generale Elettrica della Sicilia (Milan). pital, 
780,000,000 lire-—The working year 1923 has been marked by 


the starting of the installation on the upper Belice River, but 
this has had little influence on the general economy of tbe 


company, as the water has had to be used for the first 
filling of the storage dam. The sum of 6,994,601 lire resulted 
from the year’s working, from which, after setting 5 per 
cent. apart for the reserve fund, a dividend of 10 per cent 
was declared. An extraordinary meeting of the company has 
approved the raising of the company’s capital from 80,(0,00 
to 120,000,000 lire, by the issue of 400,000 100-lire shares 

The Societa Trazione Elettrica Lombarda (Milan) s de 


by the issue of 4,000 500-lire shares. 


The report of the Electricity Company 

German (late Schuckert) of Nuremberg. h 3 

Electrical in the Siemens group, refers to the growing 
Companies. burdens and expenses associated with the 


depreciation of the currency in 1923. and 
states that a large part of the company’s activity had to be de- 
voted to adapting itself to the constantly changing value 
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\s a consequence of the scarcity of money none of 


money. : . 

tbe schemes for the establishment of new electricity works 
the utilisation of water powers could be curried out, and 

+ was uncertain whether any of them would be proceeded 


ih 


sith in the near future. At the same time it 1s pointed out 
tating eifects of the fall of the mark in the second 





that the a 

aif of 1923 did not aliect the supply undertakings to the same 
wrious extent as it did the manufacturing companies, 
as the supply of hight continued to progress, particularly for 
domestic purposes. ‘lhe report gives details of the many 
undertakings im which the company is interested. The 

t profits have been carried forward to 1924. 

The Mii Insulator Company, of Dusseldorf, which was 
formed in 1923, proposes to carry forward the net profits for 
that year { to increase the share c apital in order to meet 

, development of the undertaking, which is said to have a 
stock OL OLUCIS. 


The Electricity Supply Company, of Berlin, reporting on 
the situation of the undertakings in which the company is 
interested, states that after a temporary decline last year, a 
revival in the consumption of electrical energy had taken place 
and the number of connections had increased in the case of all 
the works. Some local authorities, appealing to the paper 
mark contracts, had denounced the agreements with a view 
to securing possession of the local installations, but the com- 
pany had refused to deliver, although negotiations on the 
matters were in progress. ‘The paper mark profits, 315,500 
billions, have been brought over to 1924. 

The Mic and Genest Telephone and Telegraph Works Co., of 
Schoneberg, Berlin, reports net profits of many billions of 
marks in 1923, which sum has been carried forward. 

The Company for Electrotechnics and Machine Construction, 
of Frankfort-on-Main, has resolved to bring forward to 1924 
the net profits of 30,000,000,000 paper marks which were 
obtained last year. 

The Welter Electricity and Lifting Appliances Co., of 
Cologne-Zollstock, has decided to carry forward the net profits 
of 7,000 gold marks earned in 1923. At the recent meeting the 
hairman stated that the prospects were not unf: :vourable : the 
department for small lifting appliances was well occupied, and 
the foreign business had also improved, and good orders had 
been received in recent weeks for heavy lifting machinery. 

The report of the Société de la Central 

Belgian Electrique de Ul Entre-Sambre ct Meuse, of 

Electrical Li¢ge, for last year shows a net profit of 

Companies. 3,530,086 fr., as compared with only 

2,731,061 fr. in 1922. After making ample 

provision for reserve, the directors are dividing a sum of 

1,950,000 fr. among the shareholders, which is equal to a divi- 

dend of 13 per cent. on the capital of 15 million fr., as against 
li per cent. in the preceding year. 

The report ol the Société de la Fabrication des Cables et Fils 
Electriques, of Brussels, for last year, shows a net profit of 
fr is compared with 730,000 fr. in 1922. After 
making ample provision for depreciation an] reserve the direc- 
tors are distributing 549,000 fr. among the shareholders, this 
ng equal to a dividend of 27 9/20 per cent. on the capital 
of 2 million frances. In both 1922 and 1921 the dividend was 
equal to 223 per cent. 

The Société des Centrales Electriques des Flandres, of Brus- 


sels, is increasing its capital to the extent of 15 million francs 
and has just invited applications for 30,000 new shares of 500 
tr. each, offered for subscription at 685 fr. per share 

La Société Gramme, of Paris, reports a 

French net profit of 552,573 fr. for last year, as 
Electrical ct —— with 534,806 fr. “a 1922. 

Companies, La Société Nantaise d’Eclairage et de 

Force Ele trique, of eaten, is declaring a 

vid nd } per cent. for last year, as compared with only 


1922. 
des Erploitations Electriques, of Paris, is increas- 
tal from 18 to 25 million francs by the issue of 
s of a nominal value of 250 fr. each. 





North Berwick and District Electric Light and Power 
Co,, Ltd.—At the recent annual meeting, Sir S. Schafer, 


the chairman presiding, it was stated that the directors had 
odged ipplication with the Commissioners for a Provi- 
sional U1 . and had confidence that the application would 
=F some |. In that case they were prepared to raise the 

litiona! capital required to extend . undertaking to parte 


of the town which were not served by the existing mains. 
company is paying a dividend of 10 per cent., and it 





he been able to substantially reduce the price of electricity 
© consu 

Urban Electric Supply Co., Ltd.—The report for the year 
ended I nber, 1923, shows that the net profit balance, 

iter pi ing for interest, debenture stock redemption and 
mcome s £74,263, plus £4,599 brought forward. There 
S put t serve for depreciation £30,000; to general reserve 
9,000 vriting off part of the 5} per cent. debenture stock 
“ssUC eX s; 6 per cent. has been paid on the cumulative 
preleren shares; £1,250 has been Sonia to purchasing 
‘unde 1 end certificates; 4 per cent. dividend for the year 


led on the ordinary shares; and £9,872 remains 
er forward. The proposals embodied in the scheme 
uomitted with the last report and approved ha: : been given 


efect to in the present accounts. Meeting: May 14th, in 
London. 


to be carr 





Spanish Company.—The Compania Hispano-Americana 
de Electricidad, of Madrid, which succeeded the German 
Transmarine Electricity Co. in the ownship of the 
electricity works in Buenos Ayres and other South 
American towns, proposes to pay a dividend at the rate of 12 
per cent. in gold for 1923, of which 5 per cent. has already 
been paid, as compared with 11 per cent. in paper for 1922. 
It is asserted that the company has acquired on beg 
conditions the electrical installations of the River Plate Elec- 
tricity Company in the city of La Plata. 

Dublin and Lucan Electric Railway Co—Mr. J. W. Hill, 
J.P., presiding at a meeting of this company, said that the 
loss on the year’s working was nearly £1,000 less than in 
1922, £2,627 in 1922 against £1,739 in 1923). Unless they 
could convert the loss into a profit the company could not 
continue. The number of passengers carried was 405,363, 
a decrease of 3.8 per cent. on 1922. The wages paid were 
out of all proportion to revenue, being 56 per cent. on the 
year of the entire revenue, as against 31 per cent. in 1913. 

Pennsylvania Water and Power Co.—The total revenue 
from all sources during 1923 was $2,124,400, which was re 
duced to $983,524, ufter providing for all charges. This sum 
has been allocated as follows:—Four quarterly dividends, 
$639,250; transfer to depreciation account, $175,410; to 
reserve for sinking fund, $75,000; to contingent fund, 
$93,000; carried forward, $863. The gross revenue increased 
by $120,949, and the net revenue by $60,600. 


Chloride Electrical Storage Co., Ltd.—Manchester dis- 
patches to the financial Press state that the directors announce 
a final dividend of 5 per cent., together with a bonus of 2s. 
per share, both free of tax, on the ordinary shares, making 
a total for the year to March 3lst last of 30 per cent., against 
a total of 15 per cent., free of tax, for the previous year. 

Chile.—In the report of the Compania Hispano-Americana 
de Electricidad for last year, it is announced that it has dis- 
posed of its undertakings in Chile- _ Chilian Electric Tram- 
ways and Light Co., Ltd., of Santiago, and the Compania de 
Tranvias Electricos, of Valparaiso—to an English syndicate on 
advantageous terms. 

Chinese Company.—L. a Compagnie Francaise de Tram- 
ways et d’Eclairage Electrique de Shanghai is increasing its 
capital from 15 to 20 million fr. The new shares, of a value of 
250 fr. each, are being offered to the existing shareholders at 
260 fr. each at the rate of one new share for three old ones. 

Calcutta Electric Supply Corporation, Ltd.—fFinal divi- 
dend on the ordinary share capital for the half-year ended 
December 31st, 1923, of 6 per cent. (actual), making 10 per 
cent. for the year, and in addition a bonus of 1 per cent. 
Annual meeting: May Mth. 

Northwich Electric Supply Co., Ltd.—The net profits for 
1923 totalled £4,204, plus £601 brought forward. After paying 
a dividend of 5 per cent. per annum and adding £700 to 
the reserve, £736 is carried forward. 

Swiss Electrical Companies,—\La Société des Usines E'ectri- 
ques de la Lonza, of Basle, is increasing its capital to the 
extent of 14,400,000 by the issue of 72,000 7 per cent. preference 
shares of 200 fr. each. 

The Central Schweizerische Kraft Werke Gesellschaft, of 
Lucerne, is declaring dividend of 8 per cent. for the last 
financial year. 

City of Buenos Aires Tramways Co., Ltd.—Dividend of 
ls. 3d. per share, less tax, being at the rate of 5 per 
cent. per annum for the three months ended March 31st 


Coventry Chain Co., Ltd.—Interim dividend of 5 per cent. 
actual, less tax, for the half-year 

Johnson & Phillips, Ltd.—Dividend for 1923 at the rate 
of 5 per cent. per annum on the ordinary shares, less tax, 
carrying forward £24,954. 

International Automatic Telephone Co., Ltd.—Dividend 
of 4 per cent. for 1923 on the ordinary shares, carrying forward 
£5,708. For 1922 there was no dividend. 

Electric Supply Corporation, Ltd.—Final dividend at the 
rate of 13 per cent. per annum, less tax, making 10 per cent. 
for the year. 








Stocks and Shares. 


Monpay EVENING. 


Tue effects of the Stock Exchange satisfaction with the 
3udget are cumulative, and every day serves to increase the 
confident assurance that, under the present fiscal policy, prices 
of Stock Exchange securities, using the word “‘ security "’ In Its 
proper sense, are likely to move up in price. The belief is 
grounded, of course, upon the fact that national credit is being 
put upon a higher stand, which involves, necessarily, a lower 
return on invested money. The influence of such development 
permeates every investment de partt nent, with the result that 
pric es are mostly moving upW ard s, not In any violent man- 
ner, but pursuing a steadily hardening process which testifies 
to the way in which floating supplies of stock are being 
absorbed. 
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At the same time, new issues are rapidly subscribed where 
these offer what the House calls good stuff. There is not the 
slightest indication of stockholders turning out their securities 
for the purpose of raising money for employment in trade and 
industry. ; 

Interest has arisen in the likelihood of important steps being 
taken this month in connection with the London electricity 
supply industry. The two points that stand out more especially 
for eonsideration are the probable extension of the companies’ 
term of life for forty years longer, and the institution of a slid- 
ing scale. The first obviously offers a cheerful prospect; the 
second impels caution on the part of the investor. For this 
reason, the market in electricity supply shares is quiet. Close 
students who have followed the fortunes of the industry over 
the past two decades, know that both these factors will come 
into play simultaneously: namely, the extension of life and 
the adoption of a sliding scale. In regard to the latter, the 
rough estimate is that a sliding scale would doubtless limit 
dividend distributions, but that the companies, free from the 
necessity of maintaining their present big reserve funds, would 
probably distribute these in the shape of shares, the dividends 
on which would compensate for whatever lower rate of distri- 
bution on the entire capital might be enforced through Par- 
liamentary action. The companies would naturally have to 
keep reserves in hand, but there would be no longer any need 
for them to retain the substantial sums which prudence has 
dictated, hitherto, in view of the possibility that tenure of 
life might expire in 1931. 

The Urban company has made its anxiously-expected divi- 
dend announcement, and is paying 4 per cent. on the ordinary 
shares. ‘This is in accordance with the estimates of the more 
careful folk, though others of more cheerful temperament had 
been talking airily of a possible 6 per cent., and the price of 
Urbans has come back from £1 to 18s. 3d. Charing Cross 
ordinary weakened to 41s. 6d., and Edmundsons to 5; these 
are the only price-movements in the list. 

Home Railway stocks are lower, Metropolitan losing 2, and 
Underground Electric ‘‘A’’ shares going back to 8s. Dis- 
tricts, however, maintain their big rise at 544. Underground 
Income Bonds are steady at 97. ‘The market in these Under- 
ground stocks is hanging, for its improvement, upon the pro- 
gress of the work at the Exhibition. This is making rapid 
strides, and from the thousands of people who are now going 
to Wembley every day, it seems reasonable to assume that the 
success Of the Exhibition when the show is complete, is 
certain. 

In Metropolitan Consolidated stock, some people had bought 
more than they could conveniently finance, and thin sales led 
to the price going back to 80. 

British Electric Traction ordinary has again risen, and now 
stands at 76, but no recovery is marked in London United 
‘Tramways debenture, nor in London and Suburban Traction 

ares. The foreign traction group is so quiet as to be almost 
unchanged, a modest improvement in Brazilian Tractions and 
a gain of 2, to 26, in Mexico Trams, being the only alterations. 

The cable market is good, with further rises in Eastern 
Telegraph, Westerns and Globe Preference. Curiously enough, 
Globe ordinary are ¢ lower at 18, at which price they stiil 
stand above the other shares in this section. Anglo-American 
‘Telegraph deferred stock strengthened to 233. Having regard 
to the report issued the other day by the Western Union ‘Tele- 
graph Company which guarantees the Anglo-American divi- 
dends, the stocks of the latter make excellent investments. 
Anglo-American deferred pays nearly 64 per cent. on the 
money, and stands out as being one of the cheapest of its 
kind. The name “‘ deferred’ is somewhat a misnomer, con- 
sidering the security with which it is backed under the 
Western Union's agreement. The Western Union report 
showed a profit balance of 114 million dollars for 1923. Divi- 
dends took seven million dollars, and the balance, added to the 
surplus brought in from 1922, left the huge total of nearly 52 
million dollars to be carried forward to the current year. 

Siemens have gained 1/16 at 17s. 6d. upon hopes that there 
may be a dividend this year. Babcock and Wilcox further 
advanced to 2 7/16: the dividend, making 12 per cent. for the 
year, goes against 20 per cent. for 1922 paid upon half the 
present capital. British Insulated are up to 50s. and Henleys 
have risen to within sixpence of this same price. General 
Electric keep firm at a guinea, and dividend guesses range 
from 5 per cent. upwards. A gain of Is. makes Electric Supply 
ordinary 25s. Iron and steel shares are better, thanks to the 
genial optimism of the Chancellor of the Exchequer in respect 
to general trade. Rubber shares are dull and heavy in con- 
quence of a decline, to a show below 1s. per lb., in the price 
of the raw produce. 

Oriental Telephones are better at 12, but Marconis remain 
a dull market, and some little trepidation is felt in regard 
to what is likely to be the announcement from the Govern- 
ment in respect of the wireless chain, details of which are 
expected to be made public this week. 


Home ELEoFTRiciry COMPANIES. 


Dividend. 
Non. ——~—. 
2 1922. 1928. 
Brampton Ordinary wat 1 12 10 
Charing Cross Ordinary ... - :.& @ 
do. do. do. 46 Pref. 1 4 48 
Chelsea aes os ane 1 10 12 
City of London . on 1 15 15 
do. do. 6% Pret. 1 6 6 
County of London ... “as 1 10 6b 
do. do. 6% Pref. 1 6 6 
Edmundson’s Ordinary ... 8 7 7 
do. 6 % Pref. ... 5 6 6 
Kensington Ordinary 5 12 14 
London Electric -_ 1 10 10 
do. do. 6% Pref. 5 6 6 
Metropolitan ‘ i 1 8 10 
do. 43 % Pret. ... 1 4 4 
Newcastle-on-Tyne Ordinary 1 2 6 
do, 5 % Pref. 1 5 5 
do. 7 % Pref. 1 7 7 
Notting Hill 6 % Pref. 10 6 6 
North Met. Blec. 6 % Pref. 1 6 6 
Urban Ordinary we 1 _ 4 
do 6 % Pref. 1 5 6 
St. James’ and Pall Mall 5 144 (178 
South London -_ — 1 ll 15 
South Metropolitan Pref. 1 7 7 
Westminster Ordinary an 5 12 15 
Whitehall Blec. Invst.73% Pref. 1 m 
Home Rats. 
Central London Ord. Assented Stock 4 a 
Metropolitan -—: a &* ™ 8 64 
do. District ... site = 3 84 
Underground Electric Ordinary 10 Nil Nil 
do. do. o! we 1 Nil Nil 
do. do. Income Bonds 6 6 


Price 
May 5, 
1924. 
81/- 
46 
17/- 
lg 
45/9 
23/6 
45/9 

1s 
5 
5h 
10 
$1/- 
58 
13 
17/- 
18/9 
16/9 
23/6 
9 
21/3 
18/3 
1xd 


42/- 
13 
108 


TELEGRAPHS AND TELEPHONES. 


Dividend. 

nin, 

1921 1922 
Anglo-Am. Tel. Pref. oe .. Stock 6 6 
do. Def. a. eee - 14 34/6 
Chile Telephone ... ani ae 5 6 6 
Cuba Sub. Ord. __... 7 a 7 7 
Eastern Extension... and one 10 10 10 
Eastern Tel. Ord. ... _ .. Stock 10 10 
Globe Tel. and T. Ord. ... on 10 10 10 
do. do. Pref. ... ae 10 6 6 
Great Northern Tel. on ion 10 24 22 
Indo-European oe _ ~~ 10 7 
Marconi on _ axe ni 1 25 15 
Oriental Telephone Ord.... a 1 12 12 
United R. Plate Tel. _ des 5 » - 
West India & Panama ... _ 10 Nil WNil 
Western Telegraph _ a 10 10 10 


1023x4 

233 

6 

7 
178 
1734 

18 
104 
284 
834 
1s 
14 
7 
1/- 
178 


HoME AND FOREIGN TRAMS, &c. 


Anglo-Arg. Trams First Pref.... 5 54 
do. do. 2nd Pref. ... 5 Nil 
do. do. 5% Deb. ... Stock 6 
British Electric Traction Ord. ... « 43 
do. do. 6% Pref. .. * 6 
Brazil Traction ... ae -» 100 Nil 
Brit. Columbia Elec. Rly. Poe. Stock 6 
do. do. Preferred ” 5 
do. do. Deferred o 8 
do. do. Deb. o 43 
Lond. & Sub. Trac. 5 % Pref. ... 1 84 
London United Tram. Deb. ... Stock 4 
Mexico Trams. 5% Bonds ae Nil 
do 6% Bonds -~ = Nil 
Mexican Light Common «. 100 Nil 
do. Pref. ... a - Nil 
do. lst Bonds oo = Nil 


MANUFACTURING COMPANIES. 


Babcock & Wilcox... - 1 15 
British Aluminium Ord.... 1 10 
British Insulated Ord. 1 15 
Callenders ... onl _ a 1 15 
do. 6$ Pref... 1 64 
Crompton Ord. 1 10 
Edison-Swan 4/- Nil 


do. » 65% Deb. ... -» Stock 5 


Electric Construction 1 10 
English Electric 1 & 
do. do. Pref. 1 6 
Gen. Elec. Pref. 1 64 
do. Ord. 1 10 
Henley sien a “ - 1 16 
do. 44 Pref. * ad = 6 4a 
India-Rubber » 1 16 
Met.-Vickers Pref.... 2 a 
Siemens Ord. ot in 1 10 
Telegraph Con... = 19 20 


124 
54 
5 


Nil 
Nil 
Nil 
Nil 


8t 
ate 
734 
16 
094 
574 
B44 
84g 
163 
784 
6/- 
47 
733 
604 
224 
464 
684 


23 
23/3 
a4 
48/9 
23/9 

s 
5/- 
784 
Ls 
17/6 
19/- 
23/6 
21/- 
49/6 
48 
Ht 
Qys 
17/6 
24 


* Dividends paid free of Income Tax. 
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Electrically Propelled Passenger Liners. 





By A. REGNAULD, B.Sc. (Eng.) (Lond.), A.M.LE.E. 





Ix consiiering the possibilities of the application of the 


electric ‘rive to the propulsion of merchant ships, in- 
vestigaiors have usually been content to deal with. the 
case of ‘he low-speed cargo ship of average dimensions, 
rather ‘an the passenger liner. The reasons for this 
are not very far to seek, since the cargo vessel forms 


by far the most important part of the British mercantile 
marine while at the same time the power demanded for 
its propusion is comparatively small—say, 
two and three thousand horse power—and if it can be 
demonstrated that electrical machinery can be econo- 
mically employed for the development of. low powers, 
it is then only a matter of progress along accepted lines 
for it to be eniployed on vessels demanding higher 
powers. The majority of the merchant ships which have 


bet ween 


so far « 
ships of average dimensions, and, therefore, of low 
power, although it may be recalled that in the United 
States Navy some of the largest and most. powerful battle 
But despite 


een equipped with the electric drive are cargo 


ships are driven by electrical machinery. 
the numerical superiority of the cargo vessel, the pas 
senger ship also occupies a very important position in 
the merchant service, and neglecting the “‘ ocean grey- 
hounds "’ such as the Aquitania and the Olympic—after 
all these vessels are confined to the North Atlantic—there 
is a large number of liners of about 20,000 tons dis- 
placement arranged for the carriage of both passengers 
vo, and having a speed of about 16 knots. 
f this type are indeed responsible for the bulk 
of the mail and passenger services of the maritime coun- 
tries of the world, and it is a matter of considerable 
not only to shipowners and shipbuilders, but 
also to electrical engineers, to investigate the possibili- 
mploying electrical machinery for the propul- 
sion of these vessels. 

At the present time the 20,000-ton liner is generally 
propelled by means of geared steam turbines. In order 
to cbtain an average sea speed of about 16 knots, the 
power required is in the region of from 12,000 to 14,000 


and ca 


Vessels 


interes 


lies ol 


horse power, and twin screws are usually employed. 
These screws for maximum efficiency must have a speed 
of rotai\ion of about 100 revs. per min., so that using 
high-speed turbines for reasons of economy, double- 


reduction gearing is demanded between the turbine and 
the propeller shafts. This at once introduces a source of 
mechanical weakness. Experience has shown that double- 


reduct'on gearing is liable to failure due mainly to the 
effects of vibration and, while improvements in design 
and construction have tended to increase the reliability 
of these gears, many shipowners are still disinclined to 
employ them on their vessels, and we find that either the 
single. eduction gear is used, despite its obvious disad 
Vantaces, or the reciprocating engine is still fitted. A 
notabl» example of this is to be found in the P. & O. 
line, w sich still installs reciprocating steam engines even 
for it. latest and largest vessels. On the other hand. 
one o: ‘wo lines, notably the Union Castle, have decided 
to ex} «riment with the direct Diesel engine drive for 
vessel of 20,000 tons displacement, and a few motor 
ships -f this size are now under construction. But the 
limit mn of the power of the Diesel engine will neces 
sitate ‘he use of quadruple screws if accepted designs of 
engine are installed, and while the economy should be 
greater than with steam turbines, there is much to be 


said ovainst this arrangement. 

The alternative to either the steam or the oil engine 
drive is electric propulsion, and as the power required 
18 Not excessive as compared with, say, a battleship, the 





steam turbo-electric drive can be ruled out so as to 
obtain at the outset the very great economy due to the 
use of Diesel engines. The problem then resolves itself 
into a determination of the possibilities of the Diesel- 
electric drive when the power required is in the region 
of about 13,000 h.p. Of the alternatives that have been 
considered above, the most economical and certainly the 
one which has in recent practice been most usually em- 
ployed, is the geared turbine drive, the steam being 
obtained from oil-tired boilers. If it can be demon- 
strated that the 20,000-ton Diesel-electric liner is 
superior as regards the total inclusive cost of operating 
and maintaining than an oil-fired geared-turbine 
steamer of similar dimensions, a case will have been 
made out for the consideration of the former drive when 
new passenger tonnage is under consideration. Parti- 
cular interest, therefore, attaches to a paper entitled 
‘* A 20,000-ton Diesel-electric Liner,’’ which was read 
the other day by Mr. Percival J. Higgs, before the In- 
stitute of Marine Engineers. In his introductory re 
marks, Mr. Higgs emphasises the fact that the primary 
consideration with regard to any form of propulsion is 
to obtain the yreatest réturn on the capital invested, and 
while admitting that this is often very difficult to esti 
mate, in view of the many factors which enter into the 
problem, he proceeds to consider the cost of construc 
tion and of operation of a Diesel-electric liner in com- 
parison with a geared-turbine liner, taking as far as 
possible every factor into consideration 

The equipment of the Diesel-electric vessel consists of 
eight high-speed six-cylinder engines coupled in tandem 
to four generators, these in turn supplying power to 
four motors arranged two in tandem on two propeller 
shafts. This installation he’ compares with the ma- 
chinery of the Cunard liner Scythia, consisting of 
double-reduction geared turbines, and oil-fired boilers, 
the shaft horse power of which is 12,500, giving the 
vessel a speed of 16 knots. Allowing about 10 per cent. 
loss of power in the case of the electrical equipment, 
and taking 75 per cent. as the mechanical efficiency of 
the Diesel engines, the power developed by each engine 
works out to about 2,360 i.h.p., demanding six cylinders 
each 25 in. diameter by 26 in. stroke, and running at 240 
revs. per min. Contrary to what is usually advocated 
with Diesel engines, Mr. Higgs adopts alternating-cur- 
rent machinery owing to the advantages of lower initial 
cost, more robust construction, and the fact that it re- 
quires less attention in service, factors which are of 
prime importance for marine installations. The main 
generators will be of 2,650 kW each, at 80 per cent 
power factor, yielding 830 amperes at 2,300 volts ; they 
will be wound three-phase, having 16 poles, thus 
giving at 240 r.p.m. a frequency of 32 cycles per second. 

The excitation will be from the direct-current supply 
installed for the ship’s lighting, and for operating the 
various auxiliaries. The motors are of the induction 
type wound three-phase, having 32 poles, and running, 
therefore, at 120 r.p.m., on 32 cycles, each motor de- 
veloping about 3,190 h.p. The manoeuvring and revers- 
ing is accomplished by means of external rheostats 
placed in series with the motor windings. In this way 
for quick reversing or for short periods of speed regula 
tion, the whole operation can be done electrically with- 
out touching the Diesel controls. For speed control over 
long periods, the speed of the Diesels would be reduced, 
while at half power, which would give a speed reduction 
of 20 per cent., one engine in each line could be shut 
down. 

In comparing the performance of these two vessels, 
the assumption is made that they are employed on the 
Atlantic service making the crossing in nine days, and, 
allowing for the usual periods in port, making an aver- 
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age of twelve round trips per annum. It is further 
estimated that the oil consumed for all purposes per 
shaft -horse-power is 1.05 lb. on the steamship, and 
0.504 Ib. on the Diesel-electric ship. Then considering 
boiler oil to cost 45s. per ton, and Diesel oil to cost 60s. 
per ton, the vessel, of course, bunkering at the American 
port, the saving on fuel costs is estimated. This is found 
to be considerably in favour of the Diesel-electric ship. 
The question of the cost of the engine-room staffs is next 
considered, and this is estimated to be about the same in 
each case. The complement is taken as 40 on the Diesel- 
electric vessel, and 54 on the steamer, but a greater 
number of skilled engineers is required on the former 
type of vessel. The question of insurance and deprecia- 
tion on the capital cost of the machinery installation is 
next considered, and here the figures are in favour of 
the turbine plant. It is estimated that the cost of the 
propelling machinery for the Diesel-electric vessel would 
be £150,000, as compared with only £100,000 for the 
geared-turbine ship, so that taking insurance (five per 
cent.) and depreciation (six per cent.) as the same for 
both vessels, the annual expenditure in this direction is 
determined. The cost of the vessel itself, less 
machinery, and the earning power due to number 
of cabins and size of holds, is also considered 
to be the same in each case, and thus a balance 
can be struck between capital expenditure, work- 
ing expenses, income and profits. It is not neces- 
sary for us to give here the detailed figures as worked 
out by Mr. Higgs. neither is it necessary for us to deal, 
as he does, with the effect on profits of the variation in 
the cost of oil fuel. It may, however, be noted that 
taking the ratio of cost of Diesel oil to boiler oil as 4:3 
the balance is always in favour of the Diesel-electric 
ship, the dividend at the prices given above being nine 





— 


per cent. as against five per cent. If it becomes possibj, 
to run the Diesel engines on boiler oil—and the trend oj 
Diesel-engine practice is in this direction—then th, 
dividend becomes 12 per cent. for the Diesel-clectri, 
ship, as against 5 per cent. for the geared-turLine ship. 

Thus, the Diesel-electric vessel, despite its create, 
initial cost, shows a greater return on the capital investe 
than does the oil-fired geared-turbine steamer, and 
of course, a far greater return than does the ecipro 
cating engined steamer. With regard to the very jm 
portant question of reliability, only actual practical 
experience at sea can satisfactorily solve this question 
It can be remarked, however, that the engines are of the 
high-speed, non-reversible ‘ype, totally-enclosed, an 
lubricated under pressure, all of which makes for relia 
bility, and as the ordinary low-speed marine Diese 
engine has shown itself to be thoroughly reliable under 
the exacting conditions met with at sea, there does not 
appear to be any reason why the Diesel-electric vegse| 
should not be at least as reliable as the geared-iurbing 
vessel, indeed, more reliable when one considers the 
troubles that have been experienced with many sets of 
double-reduction gearing. 

There remains the direct-drive Diesel arrangement to 
which reference has already been made, but in view of 
the weight of the engines when running at low speed 
and the difficulties as regards manoeuvring and revers 
ing, the advantages certainly appear to rest with the 
electrically-propelled vessel in which light high-speed 
engines are employed. In view, however, of the faci 
that one or two directly driven Diesel liners are under 
construction, it is to be hoped that the time will not be 
far distant when an actual comparison can be made with 
a vessel of the same size propelled by Diesel-electric 
machinery. 










































Service. 













By “EN AVANT.” 














Muvcn is being said at present about the necessity for 
service after sale if the domestic load is to be success- 
fully developed. Undoubtedly, this branch of electrical 
development must be carefully nursed, but isn’t it just 
possible that we are overdoing it? 

When the supply authority in which I am interested 


first commenced encouraging the domestic load, 
we had the service ‘‘ bee in our bonnet’’ badly. 
and I really think that some of our consumers, 


rather than clean their self-contained electric kettles 
when they became tarnished (as even electric kettles 
will), just used to burn them out and return them to us, 
receiving in exchange a nice new bright kettle. It is, at 
any rate, convincing that now we have started making a 
nominal charge for repairs, the number of burnouts has 
appreciably diminished. 

There should undoubtedly be nominal charges made 
for repairs carried out to apparatus, as otherwise 
domestic application of electricity will never be con- 
sidered in its true light. The public will continue to 
regard it as either an eccentric stunt of a philanthropic 
body or as a gamble with the ratepayers’ money by a 
scheming municipality (according to their views on 
municipal trading), instead of what it really is, namely, 
an absolute necessity to a decent, hygienic standard of 
living. 

After all, why should such super-generous treatment 
be given? 

A boot manufacturer does not repair free of charge 
for evermore the boots that he put on the market, and 
yet he runs the risk of competition every bit as much as 
we do in the electrical profession. 

If domestic apparatus is still in such a primitive state 
as to involve large repair bills every year, then it cannot 





possibly be doing the industry any good to put sucn 
apparatus before the public. 

If, on the other hand, the apparatus has reached that 
stage of reasonable efficiency which we claim for it, then 
the consumer could not with any fairness complain at 
occasional little repair bills. 

Service should be confined to prompt attention t 
breakdowns which may occur, both of apparatus and 
supply distribution, and the elimination of these as fa 
as is possible, and courteous, tactful help from the sales 
representatives and lady demonstrator, whic! now 
brings me to another subject. 

I notice that in his paper read recently at an 1.D.A 
Salesmanship Conference, Mr. Lower, of Norwich, sug- 
vests that it is useful and desirable for the sales repre- 
sentative to have a cooker in his own home, so that be 
may take his prospective clients home and let his wife 
talk to them. 

I suggest that when the value of the representative, 
who has to be a technical man, a successful diplomat, 
and have a pleasing and tidy appearance, is recognised 
in a material way, then there are many canvassers who 
will be only too pleased to take unto themselves both & 
wife and a cooker. 

Personally, I think that it illustrates the lamentable 
lack of organisation and commercial sense, which unfor- 
tunately still exists in the electrical industry, that the 
most important link between the-consumer and the 
supply authority, the sales representative is paid very 
little more (if any) than a junior clerk of the under 
taking, and certainly in the majority of cases consider- 
ably less than a Trade Union wireman, and until this 8 
rectified it will be absolutely impossible to attract a man 
with the necessary initiative, training, and experience, 
and of good general edneation and breeding to this sort 


of job. 
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Faithful Reproduction in Radio-Telephony. 





(Abstract of paper read before the WireLess SecTion of the INSTITUTION OF ELECTRICAL ENGINEERS.) 


Taz paper on the above-named subject that was recently read 
by Mr. L. C. Pocock, B.Sc., A.C.G.I., A.M.I.E.E., is divided 
into two sections: In Part I it is pointed out that it is not 

ible in @ single paper to explore in detail all the possi- 
bilities of distortion. The proper understanding and applica- 
tion of certain general principles enable individual circum- 
stances to be examined and indicate the path to be taken 
in the pursuit of high-quality transmission. Therefore an 
attempt has been made, first, to define terms suitable to the 
scientific study of faithful reproduction; secondly, to analyse 
into separate constituents the types of distortion occurring; 
and, thirdly, to lay down the general principles above referred 
to and give them as far as possible a mathematical form. 
This has been done, not only for the purpose of ensuring 
precision and definiteness of statement, but also to enable 
quantitative application to be.made and to prepare a founda- 
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Fig. 1.— Frequency-distortion Fig. 2.—Frequency-distortion 
of Speech-frequency Amplifiers. of Loud-speaker Amplifier. 


tion on which to build as knowledge of the subject progresses. 
Special consideration has been given to transient phenomena 
because in much of the apparatus used for radio-telephony the 
ordinary forms of steady state distortion can be reduced to a 
negligible amount. The consideration is, however, of a pre- 
liminary nature only, the study of transients not having been 
taken beyond the simple cases of “‘ ironless’’ circuits. A 
difficult field left open for investigation is the exploration of 
transient phenomena in circuits having impedance operators 
that are not single-valued functions. 

In Part II the principal types of apparatus employed in 
radio-telephony have been considered in as general a way as 
possible. 

The transmitter must fulfil the following conditions :—Its 
electrical voltage output at all frequencies from 20 per second 
up to some undetermined high audio frequency—say, about 
10,000 per second—must be a faithful reproduction of the 
pressure in the air due to the sound to be transmitted, which 
implies absence of frequency and amplitude distortion both 
symmetrical and asymmetrical. 

The carbon transmitter used in ordinary telephony depends 
lor its efficiency upon the judicious use of a certain amount 
of resonance, permitting unavoidably a definite and known 
amount of frequency distortion; it is, moreover, guilty of 
amplitude distortion, as any instrument must be which 
operates by the variation of resistance unless the resistance 
variation is very small. Asymmetrical distortion is also pre- 
sent, due to the non-linear variation of carbon resistance with 
pressure (unless it is specially compensated as in what is 
known as a push-pull arrangement). No ag age trans- 


mitter «an at present be made with anything like the same 
transmitting efficiency. This is, however, not serious. Thanks 
to the high degree of distortionless amplification obtainable 
by valves, the lower limit of permissible efficiency is only 
controlled by:the degree of electrical disturbance picked up by 
the transmitter leads, and the amount of noise inherent in 
the ear'y stages of the amplifying system. 

Exc t transmitters can be made by securing very high 
natural frequencies with high damping in the mechanical sys- 
tem, and there is then not much difficulty in avoiding ampli- 
tude di-tortion. Electrical and acoustical resonances, as much 
a8 mech nical resonances, must be avoided in connection with 
the transmitter as elsewhere. 

Five types are in use at present. In the condenser trans- 
mitter light and tightly stretched digphragm, heavily 
dampe orms a small condenser which varies in capacity with 
the pressure of the air. If a steady voltage is applied through 
a resist:nce across which connection is made to the amplifier, 
the alternating voltage across the resistance will be propor- 
tional the current flowing when the condenser capacity 


varies. For the minute alterations of capacity resulting from 
the varying pressure of sound incident on the diaphragm 
the amnplitude distortion is negligible, and the combination of 


dampin: and high natural frequency (about 16,000 p.p.s.) 
fives an almost flat frequency characteristic. 

In the “ push-pull"’ carbon transmitter a similar highly- 
damped diaphragm operates on two carbon buttons, one on 
each side and so connected as to compensate mutually for 


the non-linear carbon distortion. The variations of resistance 


are so small that the amplitude distortion arising from the 
reciprocal relation between pressure and current is quite 
negligible. 

n the electromagnetic transmitter a light coil with very 
little stiffness is made to vibrate in a magnetic field by the 
sound waves; the damping is partly mechanical and partly 
electrical. The output voltage varies directly as the fre- 
quency. The natural frequency is probably low, so that the 
variation of output with frequency partly compensates for 
the falling amplitude/frequency characteristic of the vibration, 
and the frequency distortion can be corrected by suitable 
inductance. 

A fourth type operates by the direct action of sound waves 
on a silent glow discharge provided by a third intermediate 
electrode. It is possible to control the frequency distortion 
and to procure a practically flat characteristic by suitable 
adjustment. 

In a fifth type, developed in Germany, sound waves influence 
the current flowing across an ionised air space between a 
Nernst glower and a cold electrode. 

The remarks about amplification apply equally to audio- 
frequency amplifiers.. Criticism of speech amplifiers appears 
to have some foundation; fig. 1 is a reproduction of curves 
of four representative makes of speech-frequency amplifiers 
for radio work, published by the American Bureau of 
Standards. Fig. 2 is the curve of a loud-speaker amplifier. To 
a telephone engineer these response characteristics are an 
amazing revelation; figs. 3 and 4 show characteristics of good 
amplifiers for radio-telephony employing either inductance and 
condenser or transformer coupling, and should settle definitely, 
whether or not amplification without distortion is possible, at 
least as far as frequency distortion isconcerned. Amplitude dis- 
tortion can readily be reduced to an almost negligible amount. 
The conditions for avoiding distortion are :—(a) The amplify- 
ing valve grid-voltage/plate-current characteristic under the 
working conditions must be linear over a certain range, and 
the instantaneous voltage applied to the grid circuit must 
always lie between the values of abscisse which correspond 
to the limits of linearity. These conditions will be approxi- 
mately fulfilled when the valve has suitable capacity for the 
work it has to do if the grid voltage and plate voltage are 
correctly chosen. A rough guide is that the maximum alter- 
nating voltage applied to the’ grid should not exceed the 
amount of the grid bias (including any due to a high- 
resistance leak in series with the biasing potential). 

Resistance coupling gives very good quality, and freedom 
from frequency distortion is easily secured, but a large part 
of the effective alternating e.m.f. in the plate circuit is lost 
unless an extremely high-voltage plate battery is used. For 
inductance and capacity coupling the inductance must be 
large enough to offer an impedance high in comparison with 
the tube impedance at the lowest frequencies to be transmitted, 
and at the same time the winding must be so arranged that 
the self-capacity of the coil does not approach the resonance 
condition at a frequency within the range to be amplified. 
The core must be sufficiently generously designed to prevent 
saturation by the plate current flowing in the windings. 

Transformer coupling has the greatest overall efficiency, but 
presents the greatest difficulty in avoiding distortion. The 
primary must meet the conditions specified for inductance 


5 











= sor tn 
- - ® e retard 
& 7Or Bs 1m 
3 r amplifier 
3 ° 
50r 
- Le 
60 3 * 
. r Sy stage amplfier 
Ss 5 
B50 + with input & outpat 
40 5 2b transformers 
2430 2 
3 200 200 400 600 1 3200 6400 = 100 200 400 B00 1600 52006400 


= Frequency Frequency 


Fig. 3.—Characteristic of Good Fig. 4.—Characteristic of 
Speech-input Amplifier; Two-stage. Good Speech-input Amplifiers, 


coupling, while the secondary, in order to get a voltage 
transformation of four or five, must have an impédance from 
16 to 25 times as high as the primary. Under these conditions 
the capacity of the secondary winding is only to be prevented 
from = serious resonance effects by extremely careful 
design. The hysteresis effect must also be kept low to avoid 
asymmetrical distortion. 

Another distortion, somewhat more common than it should 
be in audio-frequency amplifiers, is due to the curvature of 
the BH characteristic of iron, which causes a certain amount 
of amplitude distortion. From the point of view of frequency 
as well as amplitude distortion a generously desi iron 
circuit is necessary. Thermionic tubes cannot be perfectly 
unilateral in their behaviour, and consequently distortion may 
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result if the input impedance varies greatly with the fre- 
quency. Distortion of wave-form can be avoided by making 
the external plate-circuit impedance high. 

Reference must also be made, on account of its probable 
effect upon transients, to the phase distortion arising from 
reactive impedance in the plate circuit. 

There is an upper limit to the inductance in the plate 
circuit, because the input impedance of the tube has an 
increasingly large negative resistance component for increasing 
plate-circuit inductances, and this tends towards oscillation; 
even although actual oscillation does not occur, this condition 
must not be approached or excessive amplification of fre- 

uencies in the neighbourhood of the natural frequency of 
the system will result. 

A moderate degree of reaction is legitimately used to in- 
erease the sharpness of tuning when receiving faint or long- 
distance telephony. If, however, the reaction is taken too 
far the curve of aerial current against frequency for constant 
applied voltage becomes sharply peaked, and the range of 
frequencies corresponding to the signal no longer lies on a 
sensibly flat part of the resonance curve, so that there is 
frequency distortion; also abrupt variations in the applied 
voltage will not be faithfully followed by the aerial current 
if the damping is made very low, but instead the aerial will 
set up a damped train of oscillations at its natural frequency 
at each transient change, and these when rectified appear as 
noise. The Armstrong circuit, in which high reaction is used 
together with «a quenching device that prevents continuous 
oscillation, is valuable for long-distance commercial com- 
munication, but cannot under any circumstances be considered 
as a high-quality receiving system, because the high reaction 
introduces frequency distortion and the periodic quenching 
of free oscillations introduces slight noise due to the audible 
components of the damped trains of waves. Attempts are 
occasionally made to apply the principle of reaction to audio- 
frequency amplifiers, but no important developments are to 
be looked for along these lines. 

Dual amplification or reflex circuits are, in general, not 
satisfactory from the point of view of high quality, because 
the vacuum tube operates as an amplifier in both its functions, 
but the radio and audio frequencies have to be separated bv 
condensers, which cause appreciable distortion in the audio- 
frequency circuit. 


Where crystal sets or amplifiers of low power having good 
characteristics are used with head receivers, excellent quality 
can be obtained; naturalness also is probably good. The 
general theory by which the vibration constants are studied 
has been described by the author elsewhere The data accu- 
mulated by this method, together with Dr. Kennelly’s methods 
of impedance analysis and modern research, have placed re- 
ceiver design on a sound scientific basis, to which strong 
testimony is borne by the fact that the first receiver designed 
by the new methods had an acoustic power output about 24 
times greater than previous receivers for the same power 
input, although it was actually smaller and lighter. Of all 
the transformations to which the speech or music is submitted, 
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the final one into acoustic waves by a loud-speaking 
is the least satisfactory. It is possible to secure intelligibility 
commensurate with that of a head receiver, but in speech 
naturalness and musical faithfulness the diversities of repro. 
diction are about as numerous as their types. 

The receiver mechanism will not handle more than a certaip 
amount of power without serious amplitude distortion; the 


receiver 


receiver should handle as much electrical speech power without 
distortion as the valve which precedes it. Both mus’, hoy. 
ever, be capable of dealing with the maximum peak voltages 
occurring, whether due to a peaky wave-form or to the varying 
intensity occurring pre-eminently in music.. A given valye 
and loud- speaking receiver will only reproduce music without 


bad distortion on loud notes at an average intensity cop. 


siderably lower than that at which they can “reproduc: speech 
satisfactorily. Also in estimating the permissible viriation 
of grid potential from any data obiained by measu:ement 


of the r.m.s. value of speech currents, an amplitude factor 
must be used to provide for the high peakiness of* the wave. 
form. 

As a very rough approximation, 


it may be stated that a 


good loud-speaking receiver may require from 0.0003 to 0.0005 
apparents watt in order to give out speech at a convenient 
volume level in a moderate-size living room; the apparent 
wattage is supposed measured by the product of mean juared 
current and effective resistance (at 800 periods per second} 
of the receiver. Allowing that the peaks of the voltage wave 
are seven times the r.m.s. value, it is easy to calculate that 
a valve of moderate power js required to give a good perform. 
ance with speech, while a further margin is required to tak 


care of the wide variation of intensity in music. 

The inductance of the receiver circuit should be k nt lov 
relatively to the resistance as well as the mass of the :.oving 
parts, but the effective inductance under working conitions 
plays no useful part and is analagous to the leakage flux and 
magnetisation inductance of a transformer; a 100 Ae cent 
efficient receiver need have no effective inductance. 

Frequency distortion in loud-speaking receivers is t! 
serious problem of high-quality 


Inst 
radio-telephony. ‘The dis 


tortion of all the other apparatus used in radio-te’ephony can 
be brought down to reasonably small dimensions; in the loud 
speaking receiver such an equally near approach to perfection 
is still possible, but not as yet at a commercial cost. Electro- 
magnetic receivers can only be made of sufficiently high 
efficiency to enable them to be used with moderately-powered 
valves by employing mechanical resonance; it is by the sparing 
use of resonance, entailing perhaps the sacrifice of a certain 
amount of volume efficiency, that high quality can at present 
be secured. 

At present very little can be done to reduce noise (other 
than distortion noise) in circumstances where it is serious 
High selectivity tends to reduce the noise received when it 


is spread over a spectrum of wave-lengths; the use of a coil 
aerial may by its directional effect also enable the ratio of 
signal to noise to be raised. Other devices to eliminate wave- 
lengths near to that being received do not eliminate the extra 
frequencies due to amplitude distortion. 
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(Abstract of paper read before 


THE object of this paper is to review the position of th 
electric-motor drive of the auxiliary machinery on board 
ship and to weigh the advantages to be obtained from the 
adoption of this type of drive. It has become almost standard 
practice to fit compound-wound d.c. generators on board ship. 
The usual alternator used for ship work is the 3-phase 
inachine; both 3-phase squirrel-cage and wound-rotor slip- 
ring motors and d.c. series-wound as well as shtnt-wound 
constant- and variable-speéd motors have been used on board 
ship for driving auxiliary machinery. 

Three vital points in motors for -use-on board ship are: 
(1) The insulation must be of the very best, and capable of 
withstanding the action of steam, oil, and ‘salt water. (2) 
Motors in the engine room, or similar locations, operating 
on continuous duty should be protected from the action of 
steam, oil, falling water, and dirt without -interfering with 
ventilation ; motors on the ‘weather deck which will be oper- 
ating on intermittent duty must be totally enclosed, water- 
tight, and capable of withstanding the blow of a heavy sea. 
(3) The bearing should be such that the motor will operate 
satisfactorily with at least a 20 deg. roll. This means that 
ball or roller bearings should be used, or ring-lubricated 


bearings should be made with sufficient clearance to prevent 
the rings jamming and 
hammerin 

Motors 


recautions should be taken that 
is not set up by the motor armature floating. 
ould abenge if possible be placed with their shafts 


the 


INSTITUTE OF MARINE ENGINEERS.) 


pointing in a fore or aft direction. This remark dvs not 
apply to cargo-handling machinery which will norm:.|!y be 
used with the ship stationary. Totally enclosed mot-rs for 


continuous duty in the engine-room should never |. used 
unless special means are taken to get rid of their he 

At present the majority of motors used on board siip are 
of the direct-current type. There are, however, 25 ‘.nkers 
at sea equipped with alternating-current motors drivi:g the 
engine room auxiliaries and the steering gear, and, two 
instances, the cargo oil pumps, but this fleet of tankers 2 ppears 
to be the only example of a.c. motors at present use 


It is somewhat difficult to assign any definite reason wy 4€ 


motors have not been used more frequently. Most engine 
room auxiliaries are of the constant-speed type, anc such 
pumps as require regulation in the amount of liquid issed 
can be controlled on the suction or discharge sides. ‘orced 
draught can be controlled by the dampers or ivres 
in the discharge air trunk. Under these conditio:s the 
a.c. squirrel-cage motor is almost ideal for ship con ditions 
owing to its robust construction and the absence of rotating 
current-collecting gear. The elimination of the commutator 


and its’ brushes is of great importance and simplifies the 
maintenance a great deal. Apart from these reasons, however. 
another reason for its adoption is the important fact that it 
is cheaper than the d.c. motor. 

There is no doubt at all that on ships such as tankers 
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where there are practically no winches and where only the 
m, steering gear, and similar constant-speed appli- 
gations Lave to be considered the alternating squirrel-cage 
motor is practically ideal. Unfortunately the constant-speed 
characteristic of the a.c. motor is very much against it when 
applied tv winches or cargo-handling machinery. ; 

Uentrifugal pumps have been used for cargo oil with 
satisfactory results, and the motor drive is also applicable to 
the reciyrocating type of pump which is generally regarded 
as esseutial for dealing with the very heavy variety of oil. 
Uwing to the fire risk this application calls for special treat 
ment and on two installations a.c. squirrel-cage motors were 
ysed in order to be able to use a motor without current 
collecting gear. A flame tight motor was not regarded as a 
sound solution as it would have meant the use of a totally 
enclosed inotor on continuous duty; it was therefore decided 
to totally enclose the motors but to ventilate them by means 
of ducts connected to a motor-driven blower located in a 
suitable deck house from which a supply of fresh air can 
be obtained. To prevent any trouble from short circuits m 
the cables feeding the motor these were taken down the ven- 
tilating pipe. ‘This arrangement maintains the air in the 
motor casing and piping at a higher pressure than the outside 
atmosphere so that oil fumes cannot leak into them; the 
blower is run for a predetermined time before the main pump 
motor is started up, thus ensuring that the casing is clear 
of fames. This arrangement is automatic; closing the master 
switch puts into action the whole of the gear. 

Stores refrigerating machines and air compressors are similar 
as regards the type of motor required to drive them. Both 
are usually equipped with a flywheel, and for this reason if 
d.c. power is available the motor should be fitted with a 
series winding to enable the speed to drop sufficiently with 
joad. for the flywheel to smooth out the power taken from 
the generators. If a.c. is available the same result can be 
obtained by using a slip-ring motor and leaving a small amount 
of resistance in the rotor circuit. 

Probably the best arrangement for the all-electric steering 
gear is that embodying Ward Leonard control; electro- 
hydraulic steering gear may be of either the Williams Janney 
or Hele Shaw type. It is usual to put in motors very much 
too large for their work on this very vital service, and it is 
always advisable to have a stand-by motor in the steering flat 
ready to slip into place. Fuses should never be fitted in the 
circuit of the steering gear motor, and devices should be fitted 
euch that, in the event of the motor shutting down, the bridge 
and engine room are at once advised. 

The best type of motor for driving cargo winches is series 
or compound wound and has a magnetic brake; a centrifugal 
brake; and, if necessary, a slipping clutch embodied in the 
design. ‘The slipping clutch is useful to prevent damage in 
the event of the hook catching the hatch coaming, but is 
not an essential detail. In addition the motor must be water- 
tight and capable of withstanding the blow of a heavy sea. 
The control gear should be of the contactor type, operated 
by a master controller, and the arrangement should be such 
that the control lever or handwheel can be thrown into any 
position without damage to the equipment. Embodied in the 
control gear should be a device which, when the load falls 
below u predetermined amount; raises the speed of the motor 
by reducing the field. 

The half-hour rating gives sufficient margin to cover all the 
duties that a winch is required to perform. It has been found 
also in practice that the maximum number of duty cycles 
that a winch performs in one hour is approximately 30. 
Windlass and capstan motors require about the same rating 
as winch motors. In the case of windlass motors if is, how- 
ever, essential that the full load rating be based on the maxi- 
mum power the windlass may be required to exert. 

rhe consumption of the steam-driven auxiliaries is dou! ' 
and in rmany cases more than double, that required for the 
necessiry feed water heating. This betrays a very wasteful 
and uneconomical condition. Taking the consumption of the 
main propulsion unit of a 2,500-s.h.p. vessel at 10 lb. per 
8.h.p. hour and the power taken by the auxiliaries on voyage 
load at 4 per cent. of the s.h.p., then with the electric drive 
of auyiliaries utilising a geared turbo-generator the steam 
consul ption when developing 4 per cent. of the power of the 
main unit (taking steam at 36 lb. per b.h.p. per hour at the 
couplincs of the motor) will be 14.4 per cent. of the con- 
sumpt of the main unit. For steam-driven auxiliaries, 
taking steam at 75 Ib. per b.h.p., the auxiliary consumption 
will by 30 per cent. of the main propulsion unit. The steam 
consu::ption of the geared turbine set is just about sufficient to 
give e onomical feed water heating, and practically the whole 
of thi. steam can be utilised for feed water heating under 
these . .nditions, 

Assi ning oil is used for raising steam, then the oil con- 
sump‘ion directly assignable to the auxiliaries will be 14.4 per 
cent. «! that required for the main unites for the electric drive 
and 3°) per cent. for the steam drive. The same advantage of 
feed-iter heating can be obtained by bleeding from the 
lower tages of the main unit for an increase of steam con- 
sumy of the main unit not amounting to more than 4 
per « _With a 29-in. vacuum. With a smaller vacuum the 
Dane im consumption will be less. If a Diesel or semi- 

lese criven generator is ueed to provide power for the 
sax les then the fuel consumption of this unit producing 
oa ent. of the s.h.p. at the motor coupling will not amount 

more than 3 per cent. of that of the main unit. Therefore 


with the Diesel-driven auxiliary generator a saving of over 
7 per cent, in fuel consumption can be shown over tae steam- 
driven auxiliary generator and 23 per cent. over direct steam- 
driven auxiliaries, providing none of the excess steam is passed 
into the |.p. stages of the main turbine. If the excess steam is 
passed into the |.p. stages of the main turbine the saving is 
about 14 per cent. - 

‘he port load will in general be slightly more than the 
voyage load and will amount to at least 5 per cent. of the 
s.h.p. of the ship in the majority of cases. For the electric 
drive, utilising a geared turbo-generator, the fuel consumption 
when working cargo will be 1» per cent. of the fuel consump- 
tion of the main unit. for the electric drive, utilising a 
Diesel-driven generator, the figure will be from 3 to 4 per 
cent., and for steam-driven- winches 40 per cent. 

Un an oil engine-driven ship the effect of using an exhaust 
heat boiler should be consiaered. Such an arrangement is 
only feasible during the voyage, and Diesel-driven generators 
must be installed to handle the port load with the usual 
stand-by. Usually at least 1.0 Ib. of water can be evaporated 
per b.b.p. of the engine in exhaust heat boilers with exhaust 
yases at 60U deg. &. hese hgures have been borne out in 
practice. ‘lhe voyage load is usually about 2.5 or 3.0 per cent. 
of the s.h.p. of the main engine, and assuming that 36 lb. of 
steam per bD.h.p. at the motor couplings would be required to 
run a small turbo-generator, then only just suflicient steam 
would be raised to cover the voyage load. In fact, if the 
auxiliary load did amount to 3 per cent. of the s.h.p., then 
the steam raised would hardly be sutlicient. ‘he saving due 
to the use of the exhaust heat boiler is small in any case, 
due to the small amount of auxiliary load under voyage con- 
ditions. However, in the case of a ship operating on such a 
trade where the time spent at sea is a very great proportion 
of ite operating time, then the use of the exhaust heat boiler 
is worthy of consideration. Where short trips are taken and 
the time unloading and im port is nearly as much or greater 
than the time at sea, then the exhaust heat boiler cannot 
justify itself. ' 

Steam-driven auxiliaries will have a fuel consumption of 
47 per cent. of the main propulsion units and electrically- 
driven auxiliaries a consumption of 4.5 per cent. of the main 
propulsion unit in 4-cycle Diesel-engined ships. In ships 
equipped with 2-cycle Diesel engines, if motor-driven scaveng- 
ing pumps are used of the turbo blower type, the power re- 
quired will be very considerably increased and will amount to 
trom 20 to 25 per cent. of the s.h.p. and the saving due to 
the electric drive will be correspondingly increased. The 
steam consumption of a large unit like the turbo blower will, 
however, be considerably better than that obtained from the 
average auxiliary engine, and will be comparable to the usual 
turbo-generator, say, 2Y ib. of steam per b.h.p. per hour. In 
this case steam-driven auxiliaries would. consume approxi- 
mately 150 per cent. of the fuel demanded by the main pro- 
pulsion unit and electrically-driven auxiliaries 38 per cent. 

In the case of the port load, steam-driven auxiliaries will 
have a fuel consumption of 5U per cent., and electrically- 
driven auxiliaries 7.5 per cent. of the main propulsion unit. 
A very important advantage of the use of a Diesel-driven 
generator iies in the fact that full power will be available at 
any time without having to keep steam up and look after 
banked fires. 








Battery Electrolyte Impurities.—A wuew method of 
measuring the rate of sulpnation of storage-battery plates 
was recently devised at the Bureau of Standards by Vinal and 
utchie (Technologic Paper 225). ‘his consisted of periodic 
weighings of plates suspended in electrolyte, and a paper in 
the April issue of the A.I.E.E. Journal is an extension of 
this work. Detrimental impurities, when present in the solu- 
tion, may corrode the plate, accelerate the formation of lead 
sulphate, or be deposited in the pores of the plate. In any 
case, the weight of the plate changes, and this affords the 
most sensitive and exact means for estimating the extent and 
nature of the reaction. A physical meaning can be given to 
the rather vague term “local action.’’ It was found that 
electrolyte, containing only one part of platinum in ten 
million parts of the solution, increased the local action at the 
negative plates by 5V per cent. Copper, like platinum, de- 
posits-on the negative plates, but produces less effect. Iron 
is of unusual interest because it greatly accelerates the forma- 
tion of lead sulphate at the negative plate. The reaction of 
the positive plates is slower, which mitigates its detrimental 
effects to some extent. Manganese is particularly destructive 
to the positive plates. The results of the experiments indicate 
that the reactions of manganese compounds in the battery 
are somewhat different from the previously accepted theories. 
Manganese in the form of manganise dioxide is deposited on 
the positive plates covering the. active material, closing the 
pores, and causing a part of the charging current to be wasted. 
The work is being extended to include the effect of other 
impurities. 


Hart Accumulator Strike Ended.—The strike at the Hart 
Accumulator Works, Stratford, in which about 350 men were 
involved, came to an end last week. About 150 men resumed 
work on May 2nd, and the company has undertaken to re- 
instate the remainder in from four to six weeks. 
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An Instrument for Recording Voltage Surges. 


A new instrument, known as the ‘ Klydonograph,” has been 
developed by Mr. J. F. Peters, of the Westinghouse Electric 
and Manufacturing Co., for recording abnormal voltages on 
transmission lines. With this instrument a graphic record of 
voltage surges of extremely short duration can be obtained, 
giving their polarity, magnitude, steepness of application, &c. 

The new instrument is based on an old principle first 
observed in 1777 by Dr. Lichtenburg, and makes use of figures 
known as Lichtenburg figures. Dr. Lichtenburg found that, 
if he discharged a condenser, such as a Leyden jar, across 
a spark gap on to a terminal in contact with an insulating 














Fig. 1.—Klydonograph for Practical Application. 


plate placed between this terminal and an earth plate, and 
then removed the terminal and sprinkled powder on the plate, 
the powder would arrange itself in a figure that had a very 
peculiar appearance. In 1888, Messrs. J. Brown and E. 
Trouvelot found that with the insulating plate replaced by a 
sensitized photographic plate, the emulsion in contact with 
the terminal, figures very similar to those of Lichtenburg 
were created and appeared upon development. 

The Klydonograph in its simplest form is indicated in fig. 2. 
The photographic plate, of course, must be in a dark box. 
If a voltage is impressed between. the terminal and the 


The Klydonograph. 








a high impedance. The Klydonograph is then connected ACTOss 






this high impedance to ground. The voltage induced in ths 
counterpoise is a measure of the steepness of the currept 
wave, and since the current wave and the voltage wave have 
exactly the same shape, it gives a measure of the sicepnes 
of the surge front. By comparing simultaneous readings gj 





two Klydonographs, one connected to the line through the 
electrostatic potentiometer and the other to the counterpoise 
the following information concerning the surge can he | 
tained: Magnitude, polarity, steepness of front, and the 










Fig. 5.—Figure made by a 
Positive Surge with an 
Abrupt Front. 


Fig. 6.A Negative Surge 
with an Abrupt 
Front. 






direction in which the surge is travelling on the transwissiw 
line. Magnitude and polarity are obtained directly from the 
first Klydonograph, steepness of front directly from the second 
and from the relative polarity of the two figures the direction 
in which the surge is travelling is obtained, that is, if the 
polarity of the two figures is the same, the surge is of the 
same polarity and is travelling in a direction fixed by the 
manner in which the recorders are connected to the system 
If the figures are of different polarity, the surge is of the 
polarity indicated by the recorder connected to the potentio- 
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Fig. 2.—Diagram Drawing of a 
Klydonograph. 





ground plate, as at £E, on developing the photographic plate 
hgures will appear that will give information concerning the 
nature of the voltage impressed. If, for instance, the voltage 
is in the form of a surge that is unidirectional, with a sheer 
front or a tapered front, the figure of the photographic plate 
will differentiate between the tapered front and the abrupt 
front, and it will also indicate whether the surge was of 
positive or negative polarity. The diameters of the figures 
also give a measure of the magnitude of the surges, although 
the positive and negative figures have quite different calibra- 
tions, the figure for the positive surge being considerably 
larger than that for the negative surge of the same magnitude. 

For practical application the instrument is made continuously 
operative, and is capable of recording the exact time of the 
occurrence of the disturbance. Fig. 1 shows a Klydonograph 
suitable for such application. This instrument makes use of 
a 10 X 12in. plate in a special plate holder. The moving 
parts are driven by a clock that makes one complete revolu- 
tion in 24 hours. Fig. 3 shows a method of connecting the 
Klydonograph to the line. Since this instrument is practically 
a zero current device, it is possible to connect it to the line 
electrostatically. This makes it possible to connect it to a 
high-voltage line without introducing an insulation hazard. 
With the Klydonograph connected as shown, the figures pro- 
duced give the magnitude and polarity of the surges. 

Fig. 4 shows a method of connection that will give the 
steepness of the surge front. A counterpoise is run underneath 
or alongside the transmission line for 1,000 or 2,000 ft., with 
the far end earthed directly and the near end earthed through 


Fig. 3.—Method of Connecting the 
Klydonograph to the Line. 








abe 





Fig. 4.—Method of Connection to give 
Steepness of the Surge Front. 





meter and is going in the opposite direction to the one pre 
viously mentioned. Figs. 5 and 6 show typical records od 
positive and negative surges with abrupt fronts. 
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International Labour Conferences.—We are asked ® 
direct attention to the forthcoming summer schools of the 
League of Nations Union, to be held at Oxford and Geneva. 
The first Geneva visit will be held from June 14th-2ist (fe 
nine guineas); the party leaves London on June 14th, arriving 
at Geneva on June 15th, to attend the first week of the sixth 
session of the International Iabour Conference. A /ecture 
explaining the history and work of the International Labour 
Organisation will be given by Mr. Lothian Small, M.A., before 
the conference opens. The Summer School, Oxford, will et 
tend from August Ist to 8th (fee 44 guineas). It will afford 
an opportunity for study and discussion of the work of the 
League of Nations and its International Labour Organisation, 
combined with the charm of a holiday in Oxford, and optiona! 
excursions on the river and to the Cotswolds. Among the 
lecturers are Miss Margaret Bondfield, M. Arthur Fontaine, 
Dr. Maxwell Garnett, Dame Edith Lyttelton, Major-General 
Sir Frederick Maurice, Prof. Gilbert Murray, and Lord 
Phillimore. The Summer School, Geneva, will be held from 
August 8th to 18th (fee 114 guineas). Any of our readers who 
may be able to take part in these interesting proceeding 
can obtain further particulars from the Secretary, League 
Nations Union, 15, Grosvenor Crescent, S.W.1. 
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Charing Cross Street Lighting. 





Tag General Electric Co., Ltd., has recently secured an order 
from the Charing Cross, West End & City Electricity Supply 
Co., Ltd., to supply lanterns and ‘‘ Osram "’ gasfilled lamps 
for the street lighting of the Charing Cross area. As this 
comprises some of the most important thoroughfares and traffic 
ynctions in the world, it will be instructive to study some 


Fig. 1.—A G.E.C. Street-lighting Lantern. 


of the features of the lantern which has been selected, and 
the reasons for its selection. 

Its general appearance will be seen. by reference to fig. 1; 
the construction throughout is of @ substantial and durable 
character. 

Features of outstanding interest in the equipment are the 
patented ventilating device, operating upon the ejector prin- 
ciple, and combining to an unusual degree both simplicity 
and efficiency; an extremely ingenious focusing device in 
which, by a half turn of a screw located upon the exterior 
of the lantern, the lamp can instantly be adjusted to any 
desired position; and terminals of special construction which, 
lor quality of insulation, ease of connection and disconnection 
and reliability of contact, leave little to be desired. 

As instancing the efficient nature of the ventilation and 
air circulation provided it may be stated that at the end 
of @ continuous run of 1,000 hours the drop in candle power 
of a 1,000-W lamp in a lantern amounted to only 15 per cent. 
Still more remarkable is the fact that at the expiration of 
a continuous run of 350 hours the candle power of the lamp 


Fig. 2.—Lighting Installation in Cockspur Street. 


in the lantern was actually higher than that of a similar 
‘amp burning in the open. 

In one test the lanterns were subjected for long periods to 
conditions analogous to those experienced under very heavy 
Tain propelled by a driving wind of hurricane force. Artificial 
rain was produced by foreing water through the perforations 
a horizontal pipe, and the lanterns were hung as close 


together as possible in order to produce the maximum of 
cross splash. In addition, water at a pressure of 85 lb. to 
the square inch was projected upon the lanterns from a 
number of jets fixed at various angles with the object of 
determining whether it was possible to break down the 
weather-resisting properties of the ventilating tops. Notwith- 
standing that the conditions produced were such as to exceed 
in severity anything remotely likely to be experienced in 
practice, and that they were maintained for periods of 24 
hours at a time, no trace of water was found in the interior 
of any of the lanterns, nor were any lamp failures experienced 
other than those due to the expiration of the normal lamp 
life. It is of interest to note in this connection that the whole 
of the lanterns at present in service passed through the 
severe snowstorms in March without the slightest trouble 
being experienced due to surface leakage across the termina!s 
or the entrance of moisture to the interior. 

Fig. 2 shows the lamps installed at the Charing Cross end 
of Cockspur Street. The standards, which previously carried 
other light sources, are spaced at distances varying from 100 
to 160 ft. apart, according to the particular locality in which 
they are installed, and are so designed as to give a height 
fromm the roadway to the* lamp filament of 25 ft. 

Two lanterns, each equipped with a prismatic glass refractor 
and a single 1,500-W clear *‘Osram”’ gasfilled lamp, are used 
on each of the standards, and the minimum horizontal illu- 
mination between the two standards shown in the illustration 
is 0.4 foot-candle on a plane three feet above ground level. 
‘There is a total absence of * glare.’ We reproduce in fig. 3 
a polar curve of a single lantern provided with the prismatic 
refractor normally supplied, and equipped with a 1,000-W 
‘*Osram”’ gasfilled lamp and a clear glass outer globe. 

The light emission is excellent for street lighting purposes, 
th maximum candle power of 2,680 being given at an angle 
of 70 deg. from the vertical. 

The horizontal illumination given by two such lanterns sus- 
pended at a height of 25 ft. from ground level to centre of 
filament, and spaced 100 ft. apart, at a point approximately 
four feet from the base of the standards is 2.89 foot-candles, 


2700 400 600 800 «00 MOB MOO 600 800 2000 00 MOR MOO 7800 











20° ” 4c oe “ 


Fig. 3.—Polar Curve for Street-lighting Lantern. 


the minimum illumination midway between the standards is 
0.90 foot-candles, and the average intensity over a line between 
the standards is 1.75 foot candles. - 

The spacing ratio, i.e., the distance apart divided by the 
height of suspension, is 4, which accords with the latest and 
most satisfactory practice, whilst the inequality ratio, i.e., the 
maximum illumination divided by the minimum illumination, 
is only 3.2. 

The General Electric Co. has introduced a smaller size of 
this lantern, possessing all the advantages of its larger pro 
totype, which is particularly suitable for situations where a 
smaller light source is desired. 








British Works in Italy.—The Rome correspondent of the 
Financial Times states that Sir Glyn West, chairman of Sir 
W. G. Armstrong Whitworth & Co., has recently made a tour 
of inspection of the company’s works at Pozzuoli, near Naples. 
These works were founded a generation ago for the purpose 
of supplying the Italian Government with armaments. It has 
now been decided to reorganise and adapt the works for 
general industrial purposes. In certain lines of goods it will 
be possible, it is believed, to compete successfully with the 
big firms in the north of Italy, and in the south of Italy, 
which is on the eve of an important revival. Under the new 
organisation, Count Pecori Giraldi, chairman of the Italian 
company, will take charge of the Roman office, and Mr. 
Trevelyan has been appointed to manage the business at 
Pozzuoli. Mr. Walker will be in charge of the workshops. 
Mr. Humphrey Noble, who has been in Italy for the past 
18 months, has been promoted to Manchester. 
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The Purification of Turbine Oil. 





The Bowser Gootiawens By-pass System. 


THE importance of getting the best out of lubricating oil and 
maintaining its efficiency as long as possible needs no 
emphasis; turbines may run on load for weeks without 
stopping, and reliability of the oil service is vital to con- 
tinuity of operation. The conditions are severe, for the oil 
is exposed to high temperatures, and lubricates shafts run- 
ning at high speeds, hence it is very liable to oxidisation and 
the formation of sludge. 

To ensure that in these circumstances the oil shall be kept 
clean and pure, Messrs. 8. F, Bowser & Co., Inc.. fave 


developed a method of continuously removing ‘from it all 
impurities without interruption of service, 


under the name 
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Fig. 1. 














Lay-out for one 
Turbine. 


Oil flows into the filter at A, through screen B, down 
beneath the bottom tray D, 
F,G,H,J,andK. The water 


behind the curtain wall c, 
then to and fro over trays E, 
and most of the sludge drop down the central intercon- 
necting tubes to the bottom of the filter. 


are deep, and need not be cleaned frequently 
water is by-passed directly to the bottom of the pr: 
compartment, without further contact with the « 
automatically ejected through an adjustable over! 
which is always water-sealed. 

From the precipitation compartment the oil flow 
filtering compartment, which contains a number 
collapsible filtering units, each consisting of sheets 
galvanised wire screen secured to a rigid metal fra 
edges’ of this frame are smooth, and it is cover 
filter cloth, made in the shape of bags, which can 
slid on and off. The oil passes from the outside to ¢ 
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tion Compartment, trough 


The water 


is automatically ejected at the overflow L. 


Fig. 2.—Section Through Precipitation 
Compartment. 


of the ‘‘ continuous by-pass ’’ system, which has been in use 
for some years in the United States with satisfactory results. 
The general lay-out of the apparatus is shown in fig. 1, for 
a single turbine, but a number of turbines may be dealt ‘with 
by suitably modifying the plant. On this system the oil is 
kept flowing through purifying apparatus at a rate of about 
20 per cent. of the whole quantity in the turbine oil reser- 
voir per hour, returning after purification to the turbine. 
A “ sight overflow ” is connected to the turbine, enabling the 











Fig. 4.—Installation at Cape Town Bilectricity Works. 


flow of oil to be observed and ensuring that the level. of 
the oil in the reservoir shall not vary; the discharge from 
the oil-filter pump is above this level, so that a failure of 
the pump cannot lower the oil-level. From the overflow the 
oil is apes to the filter, where all large solids are screened 
cut, and then passes through a precipitation compartment, 
where sludge, water, air, &c., are further removed. The oil 
is spread out in layers over the trays, and the velocity of 
flow is made very low, to promote precipitation. The trays 


of the filtering units and then out through nozzles | 
through the wall of the filtering compartment to t 
oil compartment. 

The filter units are so arranged that the filtering « 
a vertical position ; the slime and sediment which coll: 
outside of the cloth continually work towards the b 
drop off, thus automatically tending to keep the sur! 

The space in the bottom of the filter under the 


compartment and at the sides of it forms a clean-oil 
voir, from which the pump draws the oil for retur 


turbine. 

Once a week a!] the oil in the turbine is run 
empty compartinent of a 2-compartment storage or 
tion tank and-allowed to settle and rest. The tur 


is then filled with the clarified oil that has been sett 


a week in the other compartment of the tank. | 
partment has a floating suction. 

According fo an article in the General Elect) 
a turbine of 6,000 kW which had been running al 
tinuously for several years with oil-purifying pla! 
type, in Wisconsin, showed the following result 

Oil used 
New oil. 25 years. 


Specific gravity. deg. .... 27.8 27.6 
F ash point, deg. F,  ... 322 324 
Viscosity at 100°F.. ... 138 139 


Acidity. per cent. .. 0.25 


Fig. 4 shows an installation at the Dock Road pow 
of the Corporation of Cape Town, where it serves a 
Metropolitan-Vickers turbine; four other installati 
use in this power station, and the makers infor 
since its introduction the system has been app!ied 
1,500 turbines in all parts of the world. For the 
here reproduced we are indebted to Power. 








The Prevention of Mining Accidents.—Priz 
TION.—Last year a competition was instituted by th 
tors of the Colliery Guardian for practical suggestiot 
to greater safety in haulage operations in coal mines 
petition resulted in useful suggestions being rec 
workmen in every one of the British coalfields. Er 
by this success, they have decided to pr omote a sé 
petition, in which prizes of ten and five guineas re 
will be given for the best suggestions for preventing 
due to falls of ground in mines. It is proposed to ré 
competition to working miners and officials. All a 
reach the Colliery Guardian not later than July Ist, 
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The Trade of Holland. 








i] when commerce and production become normal again in 
the Ruhr. The Commercial Secretary at The Hague (Mr. 
z. Y. Lauing), in his report* to February, 1924, points out 
that the French occupation of the most important section of 
the Dutch !1interland has been detrimental, in the first place, 
io the transport trade, and consequently Holland’s two prin- 
cipal ports have suffered considerably. Secondly, the detri- 
mental influence has been felt in the export trade of Dutch 
agricultur! produce, 

Mr. Laming describes the various measures of economy 
which the Government is introducing. The tariff will be re- 
vised, but only in a fiscal sense and not in a protective sense. 
He gives some interesting figures showing the effect of the 
occupation of the Ruhr on Holland’s import trade in metallur- 
gical products. It was responsible for a change in the sources 
of crude iron, such as pig iron, hematite, &c :— 

1922. 1923. 1922. 1923. 




















Weights in Values in 
1,000’s of tons. woillions of florins. 
Totals 32.5 42.7 19 29 
From— 
Germany -_ 7 12.9 2.6 0.78 0.19 
Belgium Fs ssa 9.5 16.1 0.54 1.07 
Great Britain ‘ 5.5 15.3 0.38 1.12 





Regarding half finished products, such as ingots and billets, 
there was a general decrease. British imports, however, re 
mained at the same level. The demand for rough castings 
caused an increase of 4,000 tons, the chief gainer being Bel- 
gium; prices, however, were relatively low. The improvement 
in British imports, although slight, was at relatively higher 
prices. Stagnation in the shipbuilding industry affected the 
total importation of iron and steel plates, which again bears 
evident marks of the occupation of the Ruhr, the principal 
supplies being now drawn from Great Britain and Belgium, 
in the latter case at decreased prices. Those obtained by 
Great Britain and Germany remained near last year’s level. 

It is worth noting, Mr. Laming continues, that French iron- 
wasters have apparently not been successful in this market, 

whereas Belgium has acquired a larger number of orders, but 
it is doubttul whether these will show a profit in gold values. 
British imports of iron girders and rails remained negligible, 
but the total imports of the former increased and for the latter 
there was a much smaller demand. Imports of wheels and 
axles similarly decreased, Belgium securing more orders at the 
cost-of Germany. Germany remained the principal source of 
supply of tubes. Anchors and chains were practically in the 
sume demand as in the previous year, British imports making 
slight headway. 

Bolts, nails, &c., decreased generally, but imports from 
Great Britain were larger. ron and steel drawn wire was 
in greater demand, of which increase Great Britain was able 
to book a fair share. There was a general decrease of im- 





























portati n of steel cables, but imports from Great Britain in- 
creased. Stoves including gas and electric, were again 
practically exel lusively obtained from Germany and Belgium. 
Tinned and galvanised ironware was less in demand, but a 





irger fas tity emanated from Great Britain than in the pre- 
vious year 
The report mentions that the electrification of part of the 











railway line between Amsterdam and Rotterdam has been con- 
tinued. ‘J first portion of the line on which trials are to 
be conducted is that between Leyden and The Hague. In 
order ti et the competition of numerous motor omnibus 






services, tlie railway and tramway companies are running 
moter couches on their permanent ways. 











Trade Statistics, 






The I ng statement, showing the imports and exports 
of electri ind similar goods into and from Holland during 
the yeur re: is compiled from the recently-issued statistics. 






The hgur * 1922 are added for purposes of comparison and 
hotes of ay increases or decreases are given. 






























IMPORTS. 
1922. 1923. Inc. or Dec 
Florins. Florins. Florins. 

Electric ; rators, motors, transformers and 
rotary rerters.— 

; Total... ... 7,166,000 6,010,000 -—1,156,000 

from Ge nv 4 4,786,000 4226000 — 560.000 

Gn Britain 577,000 535.000 12,000 
Ss erland ... i 912,000 347,000 565,000 

on Bel. ‘umn a ... 362,000 355,000 -— — 7,000 

" treless paratus.— 

lotal me 676,000 757,000 + 81,000 
rom Ge inv ~“ ’ 117.000 484,000 + 67.000 

Gy Britain .: 121, 000 135,000 + 14,000 

Telegraph ond tele phone apparatus, _ 

Fron lotal a . 6,350,000 5,182,000 1,168,000 
om Germ aany ri .. 2,834,000 2,102,000 — 732,000 
Mi $e]: um = ‘ 2,247,000 1, ,477 000 770,000 

De partment of Overseas Trade. Price 2s. 


Tape concitions in Holland are improving, and will be better’ 





(Florin or Guilder = about 1s. 8d. ) 
* Not separately distinguished. 






1922. 1923. Ine. or Dec. 
Florins. Florins. Florins. 
Other electrical apparatus and instruments.— 
Total... ... 5,465,000 4,980,000 485,000 
From Germany sf ... 4,119,000 3,822,000 297,000 
» Sweden nas ..- 554,000 400,000 154,000 
» Great Britain ne 203,000 297,000 + 94,000 
Steam boilers.— 
Total... ... 8,418,000 2,528,000 885,000 
From Germany i ... 1,445,000 462,000 — 983,000 
» Great Britain ... 1,760,000 1,745,000 — 15,000 
Portable electric sets.— 
Total ... an 29,000 6,000 — 28,000 
Telephone cable.— 
Total... 1,967,000 1,876,000 — 91,000 
From Germany - .. 1,708,000 1,598,000 — 105,000 
» Great Britain SS 231,000 ° ad 
Other paper-insulated lcad-covered cable.— 
Total... ... 2,999,000 1,800,000 —1,199,000 
From Germany i ... 2,771,000 1,662,000 1,109,000 
» Great Britain w 214,000 e ° 
Other lead-covered cable.— 
Total... ... 1,481,000 148,000 — 288,000 
From Germany a ... 1,210,000 1,052,000 — 158,000 
Rubber-insulated copper wire or cable.— 
Total... ... 1,196,000 1,230,000 + 34,000 
From Germany a ... 1,017,000 775,000 — 242,000 
Copper wire or cable insulated other than with rubber.— 
Total... = 227,000 224,000 — 3,000 
Steam engines and turbines.— 
Total ... ... 6,213,000 2,127,000 -—3,086,000 
From Germany : ... 2,075,000 1,135,000 — 940,000 
,» Great Britain ... 2,511,000 422, 000 —2,089,000 
EXPORTS. 
Electric generators, motors, transformers and rotary 
converters.— 
Total... ... 2,114,000 1,909,000 — 205,000 
To Germany oh 3 444,000 153,000 — 291,000 
, Belgium... sina 721,000 588,000 — 183,000 
,, Dutch East Indies se 412,000 296,000 — 116,000 
» Spain ve oe 147,000 60,000 - 87,000 
Wireless apparatus.— 
Total . 335,000 254,000 81,000 
To Germany ms 48,000 - . 
,, Great Britain ee 72,000 ° ° 
, Dutch East Indies ms 204 000 * . 
Telegraph and telephone apparatus.-- 
Total... ‘ 442,000 326,000 116,000 
To Great Britain. 161,000 153,000 8,000 
,, Dutch East Indies 184,000 85,000 — 99,000 
Other electric apparatus and instruments.— 
Total 766,000 708,000 58,000 
To Germany .. 124,000 41,000 83,000 
, Belgium _... 66,000 93,000 + 27,000 
,, Dutch East Indies 452,000 399,000 53,000 
Great Britain 75,000 > 
Steam boilers.— 
Total 1,709,000 944,000 765,000 
To Dutch East Indies 1,492,000 810,000 — 682,000 
Insulated copper wire and cable.— 
Total. . 2,085,000 2,512,000 + 427,000 
To Belgium ' 253,000 205,000 — 48,000 
Great Britain 363,000 434,000 + 71,000 
, Dutch East Indies 605,000 413,000 — 192,000 
: ~ ee 136,000 52.000 — 84,000 
, Denmark 160,000 205,000 + 45,000 
, China ° 126,000 “3 
Metallic filament ide 
Total 22.313.000 25,816,000 +3,508,000 
To Belgium 1,350,000 1,450,000 + 100,000 
, Great Britain 1,134,000 1,232,000 + 98,000 
,, France 5.109.000 3,973,000 1,136,000 
, Italy 2,665,000 2,142,000 523,000 
,, Spain 918,000 918,000 _ 
Argentina 2,723,000 4,611,000 +1,888,000 
,, Brazil 959,000 987,000 + 28,000 
, Canada i 893,000 1,030,000 + 137,000 
Australia 1,263,000 = 1,208,000 55,000 
, Duteb East Indies 260,000 421,000 + 161,000 
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Legal. 


British Thomson-Houston Litigation. 
In the Chancery Division on May 2nd, Mr. Trevor Watson, 
on behalf of the British Thomson-Houston Company, Ltd., 
moved ex parte for an injunction to restrain T. W. Crawford 
from infringing plaintiffs’ patent in connection with the lead- 
ing-in wire in “electric lamps. 

His LORDSHIP granted an injunction ex parte for a week. 

Mr. Watson also moved on behalf of the same plaintiffs for 
an injunction against Pollard & Smith to restrain infringement 
of patent. 

His Lorpsuip said he had received a letter from Pollard and 
Smith enclosing copy of a letter written by them to the plain- 
tiffs. If the contents of the letter were true he was rathe: 
sorry for those people. They said they were so badly off that 
they could not afford to come to London and that an order for 
costs would ruin them. 

Mr. Watson said that his clients had no desire to prosecute 
people who were in that position, but they were obliged to 
protect their own interests. It was an extraordinary fact that 
these infringing lamps were being imported into this country 
at the rate of hundreds of thousands, and the plaintiffs had 
spent enormous sums of money advertis ing the fact, and the 
smallest dealer in the United Kingdom knew perfectly well 
that it was dangerous to deal in these lamps without being 
certain that they came from the people authorised to deal with 
them. 

His Lorpsuir said he had no alternative but to give the 
plaintiffs the injunction asked for until the hearing of the 
action or further order, but the order would not be drawn up 
for a week so as to give the plaintiffs an opportunity of seeing 
the defendants and finding out whether they would consent to 
a final judgment to save further expense. He asked whether 
the plaintiffs were claiming for damages. 

Mr. WATSON said he could not waive his right to an inquiry 
as to damages; but if the defendants would make an affidavit 
as to the number of lamps they had sold so as to give the 
plaintiffs an opportunity of testing the statement, then he 
would not press for damages. 





British Thomson-Houston Co., Ltd., v. British Insulated 
and Helsby Cables, Ltd. 


THe hearing of appeal of the defendants in this case against 
the decision of Mr. Justice Russell was concluded in the Court 
of Appeal on May 2nd. Their Lordships reserved judgment. 


British Thomson-Houston Co., Ltd., v. Charlesworth, 
Peebles & Co. 

A PETITION was recently presented by the appellants to the 
House of Lords in this action (Charlesworth, Peebles & Co.), 
asking that the time for lodging their printed case and appen 
dix and setting down the case for hearing, might be extended 
to June Ié6th. The agents for the respondents consented and 
the petition was ordered as prayed. 


Tomlinson-Lee vy. Hickmott. 


A THREE-DAYS’ hearing was begun by Mr. Justice Branson and 
a common jury on April 30th in the King’s Bench Division 
of an electrical engineer’s slander suit brought by Mr. Harry 
Tomlinson-Lee, of 42, King’s Road, Wimbledon, against Mr. 
Augustus Wm. Hickmott, of 52, Merton Road, Wimbledon, 
alleging that Mr. Hickmott made certain statements about 
the plaintiff during canvassing in a local Council by-election 
and in a letter which defendant on March Ist, 1922, read to the 
Wimbledon Borough Council. 

For the plaintiff appeared Sir Henry Maddocks, K.C., and 
Mr. Jacobs; for the defendant, Mr. Compston, K.C., and 
Mr. Eddy. ° 

laintifl was dismissed from the post of chief electrical 
engineer to the borough, and the letter addressed to the 
Mayor, Mr. Shirl Mussell, by the defendant as chairman of 
the Electricity Committee said: ‘* You think I, on behalf of 
my committee, ought to state to the Council to-morrow why 
we thought a change of management should be made. I 
should have thought that what I said on January 3lst at a 
meeting of the Wimbledon Town Council would have satisfied 
most peop!e, but with deference to your wish I am prepared 
to say, after consulting my committee, that the simple 
explanation is that they have lost confidence in Mr. Lee and, 
having come to that conclusion, there is only one course to 
take. The loss of confidence is not the result of occurrences 
during the last month or year. The plain fact is that for 
some years past Mr. Lee’s conduct has not been satisfactory 
to his committee. In August, 1919, they intimated to him 
in writing their dissatis faction, and suggested that he should 
amend his ways. He was asked, among other things, to 
economise in the undertaking, to give the committee. infor- 
mation, and to be more courteous and patient with members 
of the committee and members of the public. The pity is he 
did not respond as it was hoped he wo vald. The ~~ a 
by the Council of consulting engineers in January, 1921, was 
another indication to Mr. Lee that the committee had not 
full confidence in him. In my judgment, and in that of my 


colleagues, Mr. 


no doubt of 


worked harmoniously. 
would any employer do: 


Sir Henry 


gave evidence. 
he agreed that 
Electrical Co., 
inent at a salary, 
with the unacceptable condition that he dropped 
He had brought 
tion with’ this matter. 
he obtained a verdict 


dict of £120, 


for wrong ful 


promised by 


Mr. Compston : 
in heu of notice 
the Corporation, and at ra tion is sataaihien 
member of the 

Was your object to pre ing 


money ?—Ilt 


establish my professional career, 
away from me. 

Mr. CompsTon said that plaintiff's solicitors had 
defendant's solicitors stating that, 
cated his character, he 
action on payment of 


Hickmott’s 


counsel, and he was 
each party should pay his own costs. 


Lee did not show any desire to w 
witb his committee or to co-operate with them 
knew we had much at heart—the 
in the working of the 
imay account for 
and the committe 


ges mn 


W vith commission, 


and agamst Ald. 
» brought against the 


which had been utt 


would consent to the withdra 
The reply intimated 
hin, but 


cordialid 
what by 
Possit 

| peramer 
there 

have y 


p.alnty 
{ OLD pstoy 
n Vicke 
4 ppoint 
LAU), r 
1S action 
i Conneg 
1 Musy 
eel a ve 
orporat 
vas co 
OL noticl 
rporaty 
mberg 
st anot 


tO may 
ut tor 
rly take 
ritten 
Ww vind 
wal of th 
that Mg 


but th 


Mr. — agreed that that was not acceptable to himself 
Mr. W. A. BEAbDELL, of Wimbledon, declared that Mr. Hi 


mott came to his house canvassing 


and said Mr. 


Cross-e xamined : 


anybody 81x 
W itness’s 


conyersation. 

Mr. JAMes TEMPLE, 
people called on him, 
them now as 
asked as to the 
Lee’s manners were 
position he did. 

Mr. HiIckKMotrT, 
and had lived at Wimbledon 
became chairman of the 
Lee met the 
a meeting without a 


the whole 


wild. His recommendation of 
opinion on a part of the ‘scheme for . £2 25 Wi is not 
lt was untrue 
a persecution 
dislike or malice towards 
first aggressive tows ards him. 


taking was 


presence. Witne oe 
every Mond ay 
lieved the on She we Place 
did not take 
letter he wrote 
as far as he 
counsel's opinion. 
man, he told 
unless the committee 

Messrs. Sparks’s advice, 
no real business had been done 


12 months 


were satisfied 
of the informal committee guodiins. 
even numbers in Southdowne 
Temple lived at odd numbers. 
having seen an} 
Mr. Lee was discharge 


would have 


Temple, and then 
been outside 
outside a public-house or 
warned, and were very careful what they said on t 


He always 
tions as 


strued to do 
Beadell’s house, 


plained ol 


In the course of 
asked for the ! 
did not know 
Town Clerk 
the committee, 


It was the 


examines 


for a municipal | 
was discharged for drunkennes 
mentioned this 


Southdowne Road, 
, in "1922, soliciting a vote 
Hickmott and Mr. 


the management out of plaintiff's 
was drafte d by the 
v, who told him he 


i ide d to go on without 


crossexamination, 


it had been drafted till it was dra 
and submitted t 
and he signed it on behalf of the 
committee’s letter. The conversation 
was said that i i 
vention he could go never took place. 

On Friday, 


y-electi 
neldent 

to w 
that t 
He kne 
Hickmot 
that M 
lding th 


a grove 


) - a year before! 
Electricity Committee, 


1921, M 
was Deve 
juarrellll 

heme 
to give @ 

accepte 


chairma 


leit a 
irom | 
the ube 
Mr. Le 


n regua 


se he l 


ssful. 


nds. Ti 


wn Vel 
ad it 

me cha 
chair 


ickermng 


preced f 
ther u 
Mr. | 


ssed 0B 


and i 


noe 
ever & 


sta tem 


We 
| to & 


car Bi 
the ¢ 
had be 
t capve 
the qu 


1 be ¢ 


to uM 


rds 

he ne 

tteD 

d by# 

mitted 

mmitt 
j whicd 


his 10? 





















May 
ee 


Mr. Al 
town cle! 
letter wh 
drafted 3 
practical’ 
letter anc 
ished in 

wuld be 
nissal. 
for It; u 

Mr. Fr 
t was ne 
hefore M: 
mittee 
plaintiff ; 
wish for 
concern I 














monious 
already 





e troul 
wainst h 

ALDER} 
things h 








under " 
lied 1 








sonal an! 
CouNCI 
When 
to answe 
half he « 
which th 
prove his 
had done 
head. ‘1 
1) Do 
Wa 
») Dic 
1) Da 
After | 
jury ret 
agree. 1 
1) Ye: 
) No 
) Dis 
\ juro 
answ 
The ju 
the jury 
( ired to 
to act or 








» 


Corresp¢ 
earlies 
we ha 


I hav 
Trading 
with gre 
VieWS e3 

I belie 
suggeste 
Issue of 
able fro. 
the indi 

In the 
saler, ct 
sent ov 
policy, 
contract 
from a 

“ Just 
wo the 
Very etr 
will not 
a8 the 1 
able pre 
on whi 
pected 

1 ¢ 
that th 
manuf 
able to | 
Case, as 

The : 


Various 








May 


1924, THE ELECTRICAL REVIEW. 


776 





—_ 





Mr. ALI 
town clerk 



























"t POSSE drafted it 
de Q ll 
‘ ; he practically 
there 1 tter and 
ttee hay 
os lave y lished in 
tacices, whl vould be 
. - issal. . 
a DAU 6 it; if it 
Ir. VOMpston Vp. Pre 
oli in-Vickes t was not 
» appoint ‘ Mr 
ti ext) hefore a 
d ie aia muttee é 
“MOORE plaintiff ; 0: 
bel in conpediim! h for | 
: “ie wish ‘ 
rien 8 
hi on Mu as concern rt 
heel a ve Mr. Sa! 
1€ Corporat 
ic ‘ as CON 
aS Com monious bé 
leu Ol noticg ready re 
e Corporat, the ele trk 
» members tude he 
ealnst anotha@lly trouble 
ainst him 
r or to mak ALDERMAN 
Y, but to milithings had 





utterly take@lcame chait 


impatient \ 






1ad Written 
ad now vind 
idrawal of th 
ited that My 
him, but 
ges, but th 







replied in 











CoUNCILI 





O hinself 
bat Mr. Hi 
al by-electi 
hess, 

is incident 4 


to answer. 








had done 









letter whic! 


understood 


When the 


STrELE SHELDON, consulting town clerk and late 
Wimbledon was called, and said he drafted the 
Mr. Hickmott read to the Council. It was not 
ny way upon defendant’s instructions. It was 
itness’s letter. He consulted counsel upon the 
the question whether if malice could be estab 
member of the Corporation, the Corporation 
ble in damages on the ground of wrongful dis- 
» letter was posted privilege could not be claimed 

as read in the Council privilege could. 
cK WM. Darren, a member of the Council, said 
ue to say that things had been running smoothly 
Hickmott’s appointment as chairman of the com- 
saw no personal hostility in Mr. Hickmott to the 
the other hand, Mr. Hickmott said he did not 
ther or trouble; all he cared for was to have the 


i for the benefit of the town. 


MusseELL, mayor in the year of plaintiff's dis- 


missal, stated that the relations with Mr. Lee were not har- 


re Mr. Hickmott became chairman. Witness had 


signed the vice-chairmanship because he had known 


engineer many years and he did not like the atti- 
adopting to his committee. He felt there would 
Witness was defendant in an action brought 
ly Mr. Lee before the Lord Chief Justice. 

\ppoTt also declared that it could not be said that 
been running smoothly before Mr. Hickmott be- 
an. Mr. Lee was a Yorkshireman and was 
ow mn technical questions were put to him by mem- 


bers. Witness thought his manner rude, but he himself 


ind took no notice. He seemed irritable and 
a loud voice. There was always that strained feel- 


ng. Neither Mr. Hickmott nor other members had any per- 
sonal anim 


sity towards Mr. Hickmott. 

orn PENMAN also gave evidence. 

jury retired the judge gave them four a go 
When they had been absent over an hour and 


half he called them in and told them that upon any point on 
which they 
prove his case, and if on any matter they could not say he 
so their verdict must be for the defendant on that 
head. The questions were :— 


had difficulty they had to remember plaintiff must 


las to t 1) Does the letter convey a defamatory meaning? 

2) Was defendant actuated by malice in reading it? 
said that 1 (3) Did he utter the slander alleged by the Beadells? and 
fe. He kne 1) Damages. 





[r. Hickmot 
tht that M 









After being out altogether two hours and ten minutes, the 
jury returned with the announcement that they could not 


holding tl scree. They answered the first two questions : 
i) Yes 
Was a grove ) No, and on 
year before | 3) Disact eed. 









a 
in 1921, M \ juror 

ro Wis & answer 

ad quarrel The judge 

is scheme the jury 

er to give a ( ured to a 






not accepte 
me chairma 
eV leit @ 
not from t 
id the und 
in Mr. le 
be nh regu 










































to act on the 


rose and said he could not find sufficient evidence 
‘Yes’ to (3). 
said question 4 did not now arise and dismissed 
\t an earlier stage the judge asked if either party 
ept a majority verdict, but neither seemed Ete 
suggestion. 








Correspondence. 


lents should forward their communications at the 
earliest possible moment. No letter can be published unless 


the writer’s name and address in our possession. 


Trading Agreements. 
id the article ‘‘ Some Ill-Considered Aspects of 


Agreements,’ published in your issue of April 18th, 


nterest, but am unable to agree with many of the 
sed by ‘* Just Bide a Wee. 

that trading agreements, if drawn up on the lines 
the ‘ E.C.A. Trading Policy,’’ published in the 
ELEcTRICAL Review for May 4th, 1923 (and obtain- 
: E.C.A. Head Office), are for the general good of 
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, as he fixes and maintains installations and is 
imend the most suitable article for each individual 
not (as a rule) tied to a particular maker. 

res showing the percentage of sales of motors to 


sections are very interesting. It is probable, however, 








that sales, to the small user at any rate, could have been made 
more efficiently by the contractor, who is often driven to order 
from small motor makers instead of from the better-known 
firms so as to obtain the order at a profit. 

The position to-day with regard to the factor is far from 
satisfactory, but this could be overcome if only those who 
carry substantia! stocks for sale to the retailer were recognised, 

I firmly believe that if the following prinicples were 
adopted, many of the troubles of our industry would disappear, 
to the advantage of all, and that as a further result the price 
to the user would be re duced : 

(1) That the price charged to the genuine re-sel'er for a 
similar order shall be such as will enable him to sell to the 
user With a reasonable profit. 

(2) That a quantity discount or rebate be allowed to all 
purchasers, thus giving the large user better terms than the 
small re-seller and allowing the factor to get better terms 
than the retailer. 

(3) That a discount for cash with order or monthly account 
be allowed, but that the terms be strictly enforced: this will 
certainly lead to greater financial stability and thus cause 
further capital to be invested in the electrical industry. 

Some of the strongest associations of manufacturers (e. g-, 
C.M.A., E.L.M.A., N.A.R.M.), according to their published 
terms, agree to these principles, and if other associations will 
act on similar lines, I do not think ‘‘ Just Bide a Wee ”’ will 
have cause to criticise trade agreements so strongly in future. 


Newcastle-on-Tyne, April 28th, 1924. W+ Cross, M.1.8.x. 


Referring to Mr. Armour’s letter in your issue of the n 
inst., criticising my article, as he is an official of the E.C.A 
of S., it is pee ivable that, from his point of view, the artic le 
may be “ ill-advised and premature. ’ From the point of view 
of the ndied try, however, I suggest that the poh wen is only 
too true. There undoubtedly exists in the electrical trade 
to-day a decided tendency towards the formation of “ rings ’ 
and mostly “* price rings’ at that. Who can deny it? There 
is, further, little doubt that the value of such rings to the 
community at large, and to the trade in particular, is a very 
debatable point, when all considerations are duly weighed in 
the balance. Indeed, the conclusion being forced on all is 
that the basic spirit of these agreements is of the “ man, 
inind thyself '’ type. As an exponent of the honest application 
of free trade principle, I feel that an attempt is being made 
in the electrical industry to inaugurate a most unfair system 
of protection, and that in three most important aspects, viz. : 

(a) The throttling of individuality, both technically and 
financially, by the attempted elimination of certain traders, 
notably the ** no-oncost’’ man (vide the deliberate attempt 
to curtail reasonable cash terms), &c. 

(b) The confining of the trade to a selected few, who, 
generally, commenced as “‘ no-oncost ’’ men and who now are 
suffering from the lack of the latter’s modern business edu- 
cation (e.g., where do we hear of the inauguration of an 
efficient costing system by contracting firms?) 

(c) Just how much are such agreements within the spirit 
of that Statute referring to the Restriction of Trade? 

Other very apparent aspects might be cited and in a pro- 
gressive journal of this kind the discussion of the industry in 
every aspect is very necessary as an aid to the grasping of the 
proper perspective, for, immediately individuality is attacked 
and fettered in any industry, that industry declines. The life 
of the nation, also, depends on the life of the individual. 

Clearly, the article has aroused interest, since Mr. Armour 
writes on behalf of others, who, it may be remarked, have not 
instructed him to refute any of the points raised therein. I 
sincerely hope that other correspondents will come forward 
with facts and figures on the basis suggested in the artick 
and table their views on the question as a whole, 

\ copy of the report referred to by Mr. Armour was handed 
to me and the perusal of the same merely accelerated my 
desire to complete the article already commenced on a basis 
of a general survey of similar documents. Under these cir 
cumstances, it is but natural that this report could not be 
analysed in detail, the more so, as I believe that very many 
local contradictory opinions have already been publicly 
expressed regarding it. Obviously, such a report could hardly 
be taken as a satisfactory basis for an article. 

I respect Mr. Armour’ s suggested meeting to discuss the 
matter, but as to whether I could satisfy his committee that 
such would redound to our mutual satisfaction, I am much 
in doubt. Recollections of previous similar meetings rather 
indicate the direct negative. In the meantime, therefore, [ 
must apologise to you, gentlemen, for using up so much valu- 
able space and I beg to 

Just Bide a Wee. 

May 3rd, 192A. 


The A.C. Commutator Motor and the Engineer’s Education. 


The truth of Mr. Pensabene-Perez’s contention, in your 
issue of the 25th instant, that there is a lack of knowledge of 
this type of motor will, no doubt, be substantiated by those 
who have attempted to interest operating and other engineers 
in this subject and in its allied one, viz., the application of 
a.c. commutator machines to the excitation of induction motors 
for the purpose of power-factor improvement, &c. 

This lack of knowledge is really due, as Mr. Pensabene 
Perez suggests, to the scarcity of suitable literature, practically 
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all of which is to be found scattered through the American 
and continental electrotechnical Press and Proceedings of 
technical societies. Moreover, this literature treats the subject 
in a manner more suited to the needs of the designer and of 
those who have maintained in a state of freshness their know- 
ledge of vector diagrams and the algebra of imaginary 
quantities; the result is that the study of this literature in- 
volves the expenditure of considerably more time than the 
busy engineer has at his disposal. The scanty literature avail- 
able in this country fails to exp'ain clearly—and from the 
physical standpoint—the fundamental properties of an a.c. 
rotor furnished with a commutator; vector diagrams and 
arithematical equations abound, but the average engineer 1s 
not interested in these and the question, the answer to which 
he vainly seeks is: Why is a commutator necessary? It is 
frequently forgotten that the popularity of the plain induction 
motor is largely due to the absence of a commutator, which 
is considered a troublesome adjunct, but without which it is 
impossible to effect power-factor improvement if rotating 
machinery is to be used for this purpose; the commutator of 
the d.c. exciter on synchronous motors and that on the a.c. 
exciter for connection to the rotors of induction motors are 
examples of this necessity, the reason of which is never ex- 
plained in the text-books. 

Perhaps Mr. Pensabene-Perez or some other expert will con- 
tribute to your columns a series of articles dealing with this 
subject from the physical standpoint and so pave the way to 
its better understanding. 

Thomas Ellis. 
London, April 29th, 1924. 


I have read with interest the letter from Mr. Pensabene- 
Perez under the above heading in your issue of the 25th inst., 
and fully agree with his remarks regarding the slowness of 
development of the alternating-current commutator motor. 

It is indeed difficult to understand the lack of appreciation 
of the excellent qualities inherent in such machines, and one 
is forced to conclude that the lack of knowledge observed by 
Mr. Pensabene-Perez on the part of operating engineers 1s in 
no small measure responsible for this state of affairs. __ 

In thé writer’s opinion an extensive sphere of application is 
open to the commutator motor if only due attention be paid 
to its possibilities. 

G. Windred. 

London, April 28th, 1924. 


Radio Valves. 

In answer to the letter by ‘‘ Valve ’’’ in your issue of April 
25th, re the marking of radio valves or, in -other ways 
supplying particulars of filament voltage, &c., I should like to 
point out that most of the leading makers are supplying the 
information required, either by printing it on the carton or 
by a paper slip on the cap of the valve. 

The following makers have been doing this for some time : 
B.T.-H., Ediswan, Marconi-Osram, and (I believe) Mullards. 


A Valve User. 
April Wth, 192A. 








Published Specifications. 


Compiled expressly for this journal by Messrs. Ssrron-Jongs, O'psi. AnD 
Srepngens, Patent Agents. 

The name of the applicant’s patent agent, if any, will be found on the printed 
specification. 

The numbers in ot ae ge are those under which the specifications will be 


printed and abridged, and all subsequent proceedings will be taken. 


1922. 

27,096. ‘* Control of electric switches.’ British Thomson-Houston Co., Ltd., 
and A. S. Fitzgerald. October 6th, 1922. (Cognate application 12,732/23.) 
(213,941.) 

30,379. “‘ Brake gear with special reference to railway and tramway 
vehicles.” Cammell, Laird & Co., Ltd., and A. S. Bailey. November 7th, 
1922. (213,943.) - 

1923. 

396. “* Electric cooking apparatus.’ H. Bohle. 
(213,955.) 

480. “‘ Thermionic valve arrangements suitable for use in wireless tele- 
graphy and telephony.”’ G. Tipping, G. Derham, and J. W. Hall. January 
5th, 1923. (213.957 ) , 

551. “* Electric switches.’ A. W. G. Tucker and Ferranti, Ltd. January 
6th, 1923. (213,958.) , 

636. ‘* Electric bell and similar push switches.” O. T. 
8th, 1923. (213,965.) ' 

641. ‘* Microphone transmitters for gramophones.” P. E. Davenport 
January 8th, 1923. (Cognate application, 2,367/24, a divided application on 
641/23.) (213,966. 

782. “ Drives for peotreniing machines and the like.”’ British Thomson- 
Houston Co., Ltd. (General Electric Co.). January 9th, 1923. (213,972.) 

853. “ Electric band-lamps."". W. T. Coulson. January 10th, 1923. 
(213,974.} E 

76. “* Electrical apparatus for generating ozone.” J. 
Wth, 1923. ) r ‘ . 
_ 885. “ Insulating means for high potential terminals, conductors, and the 
like.” P. R. Coursey, and Dubilier Condenser Co. (1921), Ltd. January 10th 
1923. 213,978.) ‘ : 

888. “* Magneto-electric machines.” M.L. Magneto Syndicate, Ltd., - and 
E. A. Watson. January 10th, 1923. (213,979.) ; ‘ 

891. ‘* Speed-controlling mechanism for paper-making or like machines.” 
he Co., Ltd. (General Electric Co). January 10th, 1923. 

926. “ Reflectors for electric lamps.” F. T. O° lon. 

213,982.) ps T Hanlon. January 11th, 1923. 


January 5th, 1923. 


Banks. January 


McBlain. January 


1,075. ‘* Controlling of elevators or lifte.”’ 
i923. (213,989.) 
1,127. “ Variable electric condensers and their manufacture.” W. W. 
and Marconi’s Wireless Telegraph Co., Ltd. January 12th, 1928. (21g 
1,231. “ Telephone systems.” 
Led. April 17th, 1922. (196,245.) ; 
1,357. “* Interconnecting arrangements between groups of switches in 
matic or semi-automatic telephone systems,’’ Automatic Teleph Ma 
turing Co., Ltd. (Automatic Electric Co.). January 15th, 1923. -14,000,) 
1,573. ** Selective systems applicable to type-printing, telegr y, and 
other purposes."’ L. Semat. June 30th, 1925 (200,055.) 7 
‘Motor head-lights.”  W. T. 


A. C, H. Groom. J nwary 


Automatic Telephone Manufac.uring @g 


Coulson. January (8th, 
“Wireless receiving apparatus.” j. W, 
192, (Cognate application, 4,617/23.) (214,005.) 

2,079. “* Signalling devices for tramway and like systems.” L. H, 
January 23rd, 1923. (214,007.) 

2,193. “* Electric controllers.” Electro-Mechanical Brake Co., Ltd, 
M. J. Pattison. January 24th, 1923. (214,010.) 

2,223. ‘“ Electrotherapeutic apparatus.” M. Wolf. 
(214,011.) 

2,827. “* Means for securing the cover of a ceiling rose or electric 
switch to the china or like base.”” J. Pownall. January 3lst, 1923, 
nate application, 2,828/23.) (214,018.) 

2,915. “* Electrolysers."" Mather & Platt, Ltd., and S. F. Barclay, 
ary 3lst, 1923. (214,020.) 

4,993. ‘* Vacuum or electron discharge tube apparatus.”” S. Ruben 
ary 20th, 1923. (214,036 

5,023. “ Expanding carrier for electric accumulators, one or re tins @f 
petrol, and the like.”” W. Whitehead. February 2lst, 1923. (214,037) 

5,120. ‘ Electric generating apparatus.” British Thomson-Houston @ 
Ltd. March 17th, 1922. (195,049.) 

5,317. ‘* Electric burglar alarms."’ H. Eisler and Rely-A-Bell Burglar 
Fire Alarm Co., Ltd. February 23rd, 1923. (214,040.) 

5,706. “ Electric signalling systems.” D. G. McCaa. May 2nd, ® 
(197,296.) 

6,317. “ Smelting and electrolyzing processes." 
1922. (194,314.) 

6,336. ‘* Method of constructing an electrical cable.” Western 
Co., Ltd. (Western Electric Co. Inc.). March 5th, 1923. (214,053 

6,892. ‘* Electric heating elements." Benham & Sons, Ltd., and -W, 
Barrett. March 9th, 1923. (214,058.) 

11,125. ‘“* Electric vibratory devices." 
August 24th, 1922. (202,956.) 

1 a 


Barber. J lary 


January 24th 


R. Rodrian. March 


British Thomson-Houston Co., 


nsmitters! 


Falkirk Iron Co., Ltd, 


A. Mullor. May 26th, 1923. { 


K. E. Edgeworth. April 26th, 1923. (214,089.) 
11,722. ‘* Loaded signalling conductors.’’ Western Electric Co., Ltd. 
11,961. ‘* Control of electrically-propelled road vehicles." R. Garrett 

Sons, Ltd., and A. E. Collins. May 3rd, 1923. (214,093.) 

vention date not granted.) (197,339.) 

12,128. “ Electric fire-bars or elements.”’ 

13,9: 1. “ Electric incandescent lamps." 
vention date not granted.) (198,375.) 
Electric Co., Ltd. January 5th, 1923. (209,384.) 

16,169. ‘‘ Revolution counters.”’ British Thomson-Houston 

16,420. “ Detectors for wireless receiving apparatus.’’ L. Benson. J 

25th, 1923. (Cognate application, 28,572/23.) (214,129.) 

June 27th, 

1923. (214,130.) 

17,585. ‘“* Safety devices for mine-cages, lifts, elevators and tl 

18,433. “ Terminals for electric current conductors such as rail bonds aml 
the like.”” E Fleet, F. Horler, and Westinghouse Brake & S xby Signal 
18,800. ‘Sparking plugs."” T. Morgan. July Qlst, 1923. (214,141.) 
19,001. ‘‘ Apparatus for limiting the short-circuit current of ect 

Brown, Boveri et Cie. August 28th, 1922. (202,966.) 

20,586. “Insulators and methods of manufacturing the same.” 

(214,151.) 

21,255. ‘“‘ Closure means for accumulators.” Soc. des Accumulateurs Fi 
25,673. ‘* Vacuum tubes of the ‘ audion ’ type.” F. Peri October 
(Divided application on 205,038.) (205,512.) 

Lodge-Cottrell, Ltd. (Metallbank und Metallurgie Ges. Akt. Ge No 

ber 6th, 1923. (Addition to 202,539.) (214,170.) 

Lodge-Cottrell, Ltd. (Metallbank und Metallurgie Ges. Akt. 

November 20th, 1923. (214,174.) 

incandescent lamps.'’ General Electric Co., Ltd. May 17th, 1923. (214/708 
29,497. “‘ Oil-tanks for electric transformers or other electric opparatme 

1923. (214,176.) 

30,519. “* Method of balancing telephone phantom lines for reducing 

(207 824.) 

30,713. ‘“‘ Electric storage batteries... J. F. Monnot. March 17th, 8 
32,220. “‘ Recording of sounds.”” F. M. Johnson and A. Fau 
2th, 1923. (214,179.) 


285. ‘“* Arrangements for the supply of power to wireless t: 
2nd, 1922. (197,331.) 
12,080. ‘‘ Dynamo-electric machines.”” E. Graichen. May 4th, 1923. (Com 
A yy May 5th, 1923. (214,094.) 
16,028. ‘* Manufacture of electric incandescent lamps or the lik General 
(General Electric Co.). June 2lst, 1923. (214,127.) 
16,674. “* Electric tube welding machines.” E. Schroeder. 
like.” Oy 
Binon and C. Wautelet. July 13th, 1922. (200,813.) 
E. F. 
Co., Ltd. July 17th, 1923. (214,139.) 
dynamo-electric machines having @ separate exciting dynamo.” Akt. 
Thomson-Houston Co., Ltd. (General Electric Co.). August 13th, 
et de Traction. September 6th, 1922. (203,670.) 
27,877. ‘* Voltage insulator especially suitable for electrical gas-purifiem 
“Method of and means of rectifying high-tension alternating @ 
29,295. ‘* Manufacture of spiral filaments of refractory metals for eled 
Sachsenwerk Licht-und Kraft-Akt.-Ges. and F. Haberle. November 
hearing.” Felton & Guilleaume Carlswerk Akt. Ges December 4th, 
os application on 7,762/23.) (214,177.) 


1924. 
2,836. “‘ Telephone receivers.” L. A. L 


Struxiano 
(211,129.) 


February 10th, 3 








A Great Spanish Enterprise.—It is reported from Maz 
that the Spanish Directory has just published a decree decidi 
on the taking into consideration of a vast scheme of repil 
and improvement of the networks of railways, roads, 
electricity supply in Spain, according to a project which 
heen prepared by a Spanish engineer, who is stated to bi 
found the necessary financial co-operation in the United Stat 
and in England. The scheme also includes the construct™ 
of new railways between Hendaye-Algeciras, Madrid-\alet 
and Requena-Baezu-Alpujarra, of a total length of 1,550 mila 
the exploitation of waterfalls and mines necessary for the 
of electric traction on the railways, and the erection of b 
furnaces and of works capable of utilising the mincral 
posits of Spain. The railways and industries established 
the project would become the property of the State, but we 
be worked by the Anglo-American syndicate, which we 
provide, it is said, a total of 3,000,000,000 pesetas on < ndi 
that the State would undertake to guarantee interest at 
rate of 5 per cent., payable in gold. 4 








